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FINAL ENVIRONMENTAL IMPACT STATEMENT FOR 
NEW MEXICO TRAINING RANGE INITIATIVE 

a. Responsible Agency:  United States Air Force (Air Force) 
b. Cooperating Agency:  Federal Aviation Administration (FAA) 
c. Proposals and Actions:  This Final Environmental Impact Statement (EIS) analyzes the potential environmental 

consequences of a proposal to modify the training airspace near Cannon Air Force Base (AFB), New Mexico.  
The proposal would improve airspace for training primarily New Mexico-based pilots.  The existing airspace 
no longer suffices to train aircrews in all of the tactics they will be expected to use in combat.  Cumulative 
actions include Base Realignment and Closure (BRAC) plans to have the 27th Fighter Wing (27 FW) leave 
Cannon in 2008 and the new Air Force Special Operations Command (AFSOC) mission designation at 
Cannon AFB and Melrose Air Force Range (AFR).  The New Mexico Training Range Initiative (NMTRI) 
airspace proposal laterally expands the east and west borders of the Pecos Military Operations Area (MOA) 
respectively, lowers the floor of the Pecos South Low MOA to 500 feet above ground level (AGL) making the 
airspace symmetrical.  The proposed NMTRI airspace will provide a 21st century block of airspace for 
training New Mexico-based aircrews, including the New Mexico Air National Guard (NMANG).  NMTRI 
would greatly enhance combat training, combat effectiveness, and survivability.  A Proposed Action, 
Alternatives A and B were comprehensively evaluated in the Draft EIS and reviewed by the public and 
agencies.  Following that review, the Air Force identified Alternative A with mitigations as the preferred 
alternative, as presented in this Final EIS.  Alternative A modifies the configuration of existing airspace 
(including expanding the size, operational altitudes, and usefulness of the Pecos MOA complex); aligns the 
northern border of the Pecos MOA south of Jet Route J-74 (J-74); does not move J-74; does not create the 
Capitan MOA, but creates a mitigated Capitan ATCAA to connect the existing Beak and Pecos ATCAAs; 
permits supersonic training above 10,000 feet above mean sea level (MSL) or approximately 5,000 to 6,000 
feet AGL; and extends the use of specific defensive countermeasures (chaff and flares) to the new and 
modified airspace.  Under the preferred alternative, deconfliction methods would be coordinated typically 
twice per month for large scale exercises in activated Sumner North and Capitan ATCAAs.  The Draft EIS 
Proposed Action and Alternative B included rerouting J-74 and a different Capitan MOA/ATCAA.  Under 
the No-Action Alternative, aircrews would continue to train in the existing airspace with defensive chaff and 
flares and fly at supersonic speeds above 30,000 feet MSL.   

d. Inquiries:  For future information on this Final EIS, contact NMTRI EIS Project Manager, Mr. Michael H. 
Jones, HQ ACC/A7ZP, 129 Andrews Street, Suite 102, Langley AFB, VA 23665-2769.  Telephone inquiries 
may be made to Cannon AFB Public Affairs at (505) 784-4131.  The Final EIS may be found at 
www.a7zpintegratedplanning.org and www.cannon.af.mil.  The Air Force is allowing a 30-day review 
period following the Final EIS publication.  Although the Air Force is not required to respond to public 
comments received during this period, comments will be considered in determining any final decisions. 

e. Designation:  Final Environmental Impact Statement 
f. Abstract: This Final EIS has been prepared in accordance with the National Environmental Policy Act.  The 

Draft EIS public and agency review identified potentially significant airspace impacts from creating a 
Capitan MOA/ATCAA, moving J-74, and the use of certain types of defensive training flares.  This EIS 
identifies actions taken to remove or reduce the potential for these environmental consequences.  The 
preferred alternative has no Capitan MOA, no relocated J-74, and no flares other than M-206 (or equivalent).  
The reduced size Capitan ATCAA and Sumner North ATCAA would be used typically twice monthly.  This 
Final EIS discusses cumulative actions, responds to public and agency comments and addresses the 
environmental consequences for the airspace, noise, safety, physical resources, biological resources, cultural 
resources, land use and recreational resources, socioeconomics, and environmental justice.  The preferred 
alternative, Alternative A, would have few effects on airspace and noise and no noticeable environmental 
effects on other resources.  The Draft EIS Proposed Action or Alternative B would have greater 
environmental consequences to airspace.  The No-Action Alternative would limit realistic training for New 
Mexico-based aircrews.  The preferred NMTRI alternative, Alternative A, provides realistic training for F-16 
pilots to practice combat tactics they currently use in war, a capability that does not exist in the current 
airspace configuration. 
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EXECUTIVE SUMMARY 

This Final Environmental Impact Statement (EIS) analyzes the potential environmental 
consequences of a proposal to improve military training airspace and provide realistic training for 
pilots to practice combat tactics they currently use in war, a capability that does not exist in the 
current airspace configuration, and airspace that will continue to fill a vital Air Force requirement.  
These airspace improvements are called the New Mexico Training Range Initiative (NMTRI).  
NMTRI includes modifying the configuration of existing airspace, creating new airspace, 
authorizing supersonic flight 10,000 feet above mean sea level (MSL) in the airspace, or about 5,000 
to 6,000 feet above ground level (AGL), and expanding the use of defensive countermeasures (chaff 
and flares) into the new and modified airspace.  The resulting airspace would allow pilots to train in 
the full range of missions and tactics they require to prepare for combat, including supersonic 
simulated weapons delivery and defensive maneuvers.   

This Final EIS incorporates public and agency comments on the Draft EIS, identifies a Preferred 
Alternative consisting of Alternative A with mitigating measures, and expands the cumulative 
effects section.  This Final EIS is issued by the United States Air Force (Air Force) and our 
cooperating agency, the Federal Aviation Administration (FAA).  This document has been prepared 
in accordance with the National Environmental Policy Act (NEPA) and its implementing 
regulations.  This Final EIS with public and agency comments on the Draft EIS (Draft EIS January 
2005) will be considered in decision making regarding the NMTRI proposal.    

PURPOSE AND NEED 
The primary purpose of NMTRI is to provide military training airspace that is configured, sized, 
and capable of supporting effective and realistic training for the full range of F-16 missions.  In June 
2006, Air Force Special Operations Command (AFSOC) was designated as the new mission for 
Cannon Air Force Base (AFB) and Melrose Air Force Range (AFR).  This will mean an aircraft and 
mission change at Cannon AFB.  Although Air Combat Command (ACC) has scheduled the last 
F-16 aircraft to leave Cannon in 2008, the Air Force has a requirement for NMTRI airspace.  
Currently, 27th Fighter Wing (27 FW) has 50 F-16 pilots training for a combat deployment to Iraq 
and NMTRI airspace would greatly enhance their combat training, combat effectiveness, and 
survivability in war.  Another 25 pilots will continue to train in NMTRI airspace in preparation for 
combat later in 2007 and Cannon AFB F-16 aircrews will continue to train in Cannon’s airspace well 
into Fiscal Year 2008.  After the 27 FW aircraft depart Cannon AFB, the 150th Fighter Wing (150 FW) 
(New Mexico Air National Guard [NMANG]) F-16s at Albuquerque, New Mexico will continue to 
train in the airspace.  Other users will also continue to use the NMTRI airspace to train their crews, 
including A-10s, B-1Bs, B-52s, C-130s, F-15s, F/A-18s, F-22As, and Tornados, on an infrequent basis.  
It is the nation’s best interest to chart NMTRI airspace as expeditiously as possible to enhance our 
national security.  NMTRI would address the following deficiencies 

1) The current Pecos airspace complex has multiple constraints to realistic F-16 operational 
training.  The current airspace volume forces pilots to train using non-optimal air-to-air and 
air-to-ground tactics. 

2) Pilots are precluded from training in the supersonic regime at altitudes under 30,000 feet 
MSL even though supersonic flight is required in combat at such altitudes. 

3) The presence of commercial traffic above 30,000 feet MSL forces pilots to become 
accustomed to “administratively disregarding” high altitude radar contacts.  Establishment 
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of such habits during training can lead to hesitation during combat, with potentially 
catastrophic results. 

4) The current training airspace contains multiple corners and segmented pieces of airspace 
that cannot be used to stage simulated attacks.  Pilots develop the habit of ignoring these 
areas, and do not aggressively search the entire airspace volume for potential threats, as 
would be required in combat.  Such a habit, if carried over into combat, can result in 
potentially catastrophic consequences. 

5) The limitations to the Pecos airspace complex restrict usability of the Melrose AFR where 
critical training occurs. 

NMTRI would correct these deficiencies and fully support the realistic training mission of F-16 
squadrons into Fiscal Year (FY) 2008.  Cannon AFB-based aircraft and NMANG F-16s, as well as 
other military users, would have substantially improved training if NMTRI were implemented.  
The NMTRI airspace configuration would satisfy operational requirements by providing airspace 
that allows for representative engagement distances with hostile forces.  Figure ES-1 presents a top 
down view of the existing airspace and depicts the fragmented condition of the current airspace.  
Figure ES-2 illustrates how the Preferred Alternative, Alternative A, airspace modifications would 
produce airspace that is sized and configured to support effective and realistic training. 

The Alternative A modifications to the Pecos Military Operations Area (MOA) and associated Air 
Traffic Control Assigned Airspace (ATCAA) would support training that employs tactics and 
employment of weapons at supersonic speeds above 10,000 feet MSL (approximately 5,000 to 6,000 
feet AGL).  The creation of a limited use Capitan ATCAA with the Pecos MOA/ATCAA 
modifications would provide adequate airspace to conduct an average of twice monthly realistic 
large force exercises of approximately 20 aircraft.  NMTRI would also extend the deployment of 
specific defensive countermeasures, chaff and flares, to allow training with defensive tactics in the 
new and modified airspace. 

Alternative A, The Draft EIS Proposed Action, and 
Alternative B 
This Final EIS analyzes Alternative A, the Draft EIS Proposed Action, Alternative B, and the No-
Action Alternative.  Each is described below. 

Alternative A:  Alternative A is the Air Force’s Preferred Alternative.  Alternative A would expand 
the size, operational altitudes, and usefulness of the Pecos MOA and associated ATCAA.  Specific 
elements of Alternative A include the following: 

1) Modify the existing airspace.  Modifications would include expanding the Pecos MOA 
laterally to the east, west, and south to coincide with the existing Sumner ATCAA 
boundary, resulting in a consistent floor of 500 feet AGL; expand the Sumner ATCAA to the 
north to be over the Pecos MOA and conform with the existing northern boundary of the 
Pecos MOA for use twice per month and twice per week during low airspace demand as 
defined by FAA Albuquerque Center; adjusting the Pecos MOA/Sumner North ATCAA to 
consistently align 5 nautical miles (nm) south of Jet Route J-74 (J-74); and no change in the 
J-74 location.   



New Mexico Training Range Initiative EIS  

Executive Summary Page ES-3 

Figure ES-1. Existing Airspace with Multiple Airspace Blocks 

Figure ES-2.  Sizing and Configuration of Airspace Under 
Alternative A 
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2) Create a new limited use Capitan ATCAA to connect the Pecos ATCAA and Beak 
ATCAA.  The Capitan ATCAA would have a floor of 18,000 feet MSL, a ceiling of 32,000 
feet MSL, and would not impede general aviation during the typically twice monthly 
ATCAA activation.  The ATCAA would permit staging and ingress with maneuvers into 
the Pecos complex for exercises such as when approximately 20 aircraft would use it for 
large-force exercises (LFEs).     

3) Authorize supersonic flight in the existing and modified airspace from the current level 
of above 30,000 feet MSL to above 10,000 feet MSL, or approximately 5,000 to 6,000 feet 
AGL.

4) Expand the use of RR-188 chaff and M-206 flares into the new and modified airspace at 
2,000 feet AGL or 5,000 feet AGL when the National Fire Danger Rating System 
indicates high fire conditions or above.  Chaff and flares are currently authorized for use 
in the existing airspace at 2,000 feet AGL up to and including high fire conditions. 

The preferred alternative, Alternative A, reflects changes in airspace dimensions and proposed 
scheduling that have resulted from review of public comments on the Draft EIS and 
coordination between the Air Force and the FAA during the EIS process. Comments received 
from the public and agencies during the public comment period on the Draft EIS helped define 
the airspace consequences and presented additional information on defensive flare training 
within the airspace.  The preferred alternative clarifies that only M-206 (or equivalent) flares 
would be used in the MOA/ATCAAs and only used above 2,000 feet AGL at lower than high 
fire conditions and above 5,000 feet AGL at high or above fire conditions.  The preferred 
alternative deletes the Pecos ATCAA replacing it with the Sumner North and Sumner South 
ATCAAs.  The new Sumner North/South ATCAA border will be established 5 nautical miles 
(nm) south and parallel to J-74 to ease aircraft ingress into Melrose AFR. 

Draft EIS Proposed Action:  The designation “Draft EIS Proposed Action” is used throughout 
this Final EIS to facilitate understanding of the Final EIS by individuals who participated in the 
review of the Draft EIS.  The Draft EIS Proposed Action would have included expanding the 
Pecos MOA/ATCAA laterally to the east, west, and south to coincide with the Pecos and 
Sumner ATCAA boundaries; moved J-74; permitted supersonic flight above 10,000 feet MSL; 
and included training with defensive chaff and flares in the new and modified airspace.   

Alternative B:  Alternative B would modify the existing airspace by expanding the Pecos 
MOA/ATCAA to coincide with the Pecos and Sumner ATCAA boundaries; moved J-74; 
expanded the Pecos MOA/ATCAA; not created the Capitan MOA/ATCAA; flown at 
supersonic speeds above 10,000 feet AGL; and deployed defensive chaff and flares in the new 
and modified airspace.  Because the Capitan MOA/ATCAA would not be created under 
Alternative B, the transition between the Beak MOA and Pecos MOA would continue to be 
supported by temporarily establishing a narrow corridor for use in Large Force Exercises.  Such 
a corridor does not permit defensive or offensive maneuvering.   

No-Action:  Under the No-Action Alternative, no change would be made to the current 
airspace.  Military training that includes supersonic operations above 30,000 feet MSL and 
defensive chaff and flare use would continue as it occurs today.  The No-Action Alternative 
would continue the training inefficiencies resulting from the segmented configuration of the 
existing airspace.  Scheduling issues associated with joint military and civil use of the current 
airspace configuration would also continue.
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ENVIRONMENTAL CONSEQUENCES 
NEPA requires focused analyses on environmental resource areas potentially affected by an 
alternative.  Based on the operational requirements of the NMTRI proposal, environmental 
considerations, and public and agency inputs on the Draft EIS, specific potential consequences 
to environmental resources are considered in this Final EIS.  The consequences of airspace 
changes, the potential consequences of sonic booms, and the consequences of expanded chaff 
and flare use were analyzed for each environmental resource.  The expected geographic scope 
of potential consequences, known as the Region of Influence (ROI), was determined for each 
resource.  The Draft EIS also addressed the air traffic study area, north of the Pecos 
MOA/ATCAA, where the relocation of J-74 was considered prior to public and agency review 
of the Draft EIS.  The following summarizes potential direct and indirect environmental 
consequences for each environmental resource.  A cumulative effects analysis is presented in 
Chapter 5.0 of this EIS.  That analysis concludes that there are no potentially significant impacts 
when the Proposed Action or alternatives are considered with relevant past, present, and 
reasonably foreseeable actions.  This EIS recognizes that the AFSOC beddown is a reasonably 
foreseeable action.  There are no cumulative impacts between NMTRI and AFSOC that need to 
be understood before making the decision on NMTRI.  The AFSOC beddown will be analyzed 
in an EIS as stated in a Notice of Intent published in the Federal Register on August 24, 2006. 

Airspace and Range Management 

Specific concerns of airspace management focus on effects of airspace changes to non-military 
users of the airspace.  The FAA is responsible for approval and creation of the Capitan ATCAA 
or expansion of the Sumner ATCAA to the north.  Under Alternative A, civil aviation flights 
would be able to fly under the twice monthly activation of the Capitan ATCAA with a floor of 
18,000 feet MSL.  The Preferred Alternative, Alternative A, MOA airspace changes would not 
exclude other users of the airspace who would continue to fly through the military airspace 
under “see and avoid” rules.  Private pilots expressed a desire for improved communication 
about military aircraft training within the existing, modified, and new airspace.  27 FW F-16 
training activity, addressed in the cumulative section of this EIS would continue to benefit from 
NMTRI airspace into FY 2008 and 150 FW and other users would continue to benefit from this 
realistic training airspace.  Lights out training is not currently conducted by 27 FW F-16s in the 
Pecos MOA.  However, under a Letter of Agreement (LOA) between the Albuquerque ARTCC 
and the 27 FW, the 27 FW could perform lights out training if needed. 

Under the Draft EIS Proposed Action or Alternative B, rerouting commercial traffic from the 
current J-74 and other directly routed civilian aircraft would have added one to two minutes of 
additional flight time for a re-routed aircraft.  Similar durations could apply to other 
commercial traffic in the area.  The Draft EIS Proposed Action creation of a Capitan MOA with 
a floor of 12,500 feet MSL was identified in public hearings on the Draft EIS as an area of 
concern to civil aviation.  The Air Force concurs with FAA reviewers that impacts would be 
reduced through identifying Alternative A as the preferred alternative in this Final EIS.  
Alternative A does not propose re-routing J-74 or creating a Capitan MOA and mitigates 
potential airspace impacts to an insignificant level. 

NMTRI would not change management of Melrose AFR.  No airspace impacts are expected 
from supersonic flight or the use of RR-188 chaff and M-206 flares within the MOA/ATCAA 
airspace.
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Acoustic Environment 

The acoustic environment under the airspace would change with Alternative A, the Draft EIS 
Proposed Action, or Alternative B.  The United States Environmental Protection Agency 
(USEPA) has identified a day-night average sound level (DNL) of 55 decibels (dB) as a level 
“requisite to protect public health and welfare with an adequate margin of safety.”  This is a 
threshold below which adverse noise impacts are not usually expected (USEPA 1974).   

Noise in military airspace is quantified by a metric called Onset-Rate Adjusted Monthly 
Day-Night Average Sound Level (Ldnmr), which accounts for the annoyance associated with the 
“surprise” effect of noise from high speed military aircraft.  The DNL metric combines the levels 
and durations of noise events and the number of events over an extended period of time.  Noise 
levels are interpreted the same way for both DNL and Ldnmr.  Models predict that DNL under 
the existing and proposed airspace would remain below 55 dB.  Under the existing airspace, 
current noise from subsonic aircraft averages about 43 dB.  Because the NMTRI proposal 
expands the volume of airspace, noise levels could decrease slightly in some areas and increase 
in others.  Under Alternative A, the Draft EIS Proposed Action, or Alternative B, noise under 
the existing Pecos MOA would be in the 42 to 43 dB range.  Military aircraft training in Pecos 
MOA expansion areas could produce a noticeable increase, from an estimated ambient level of 
25 to 36 dB, to 42 dB (eastern expansion) or to a not likely noticeable 28 dB (western expansion).  
The proposed limited use Capitan ATCAA would have no discernible noise effects with the 
DNL under the Capitan ATCAA from military aircraft training predicted to be 25 dB in an area 
where the estimated ambient noise level is 25 to 36 dB.   

Under Alternative A, the Draft EIS Proposed Action, or Alternative B, supersonic flight would 
be allowed above 10,000 feet MSL.  Supersonic flight currently occurs above 30,000 feet MSL.  
The Draft EIS projected an increase from 168 to 467 supersonic sorties per month.  This would 
be the projected flight activity into FY 2008.  Toward the center of the airspace, the average 
number of sonic booms could increase from about one every five days to two every three days.  
This results in an increase in C-weighted day-night average sound level (CDNL) noise from 40 
dB to 52 dB toward the center of the airspace.  People and animals would notice this increase 
and it could be deemed intrusive.  Because sonic booms are an impulsive sound, the strength of 
booms can also be measured by pressure or pounds per square foot (psf).  Peak overpressure 
values for sonic booms would not be strong enough to cause damage to human or animal health 
or structures, such as buildings or water towers.  Damage to fragile articles, such as windows in 
poor condition, could occasionally occur.  Any discernible increase in sonic booms may annoy 
some people.

Safety 

NMTRI does not propose any changes to operations and maintenance, ordnance use, or number 
of training flights.  Under Alternative A, risks of a major or Class A accident will remain 
unchanged with continued F-16 training.   

Bird-aircraft strike hazards are not expected to change with the same quantity of flights 
distributed over the larger Pecos MOA.  Under Alternative A, airspace changes to the Capitan 
ATCAA and the Sumner North ATCAA would not be expected to adversely affect civil 
aviation.  An active Capitan ATCAA for two times during each month would still permit civil 
aircraft to use the corridor northwest of Roswell up to 18,000 feet MSL.   
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During scoping for the Draft EIS, commenters expressed concern over an increase in fire risk 
due to the use of defensive flares in military training.  The number of flares used annually 
would not increase with the NMTRI proposal and the Air Force would not use flares below 
2,000 feet AGL.  M-206 flares, or their equivalents, are designed and employed so that they 
would be fully consumed within 400 feet of the aircraft or 1,600 feet AGL.  When the National 
Fire Danger Rating System indicates high fire conditions or above, the minimum altitude for 
flare release will be raised to 5,000 feet AGL.  Except in the extremely rare case of a 
malfunctioning flare (approximately 0.01 percent duds) reaching the ground, there should be no 
change in fire risk from NMTRI. 

Physical Resources  

The Draft EIS public hearings identified residual flare materials from flares other than the 
authorized M-206 flare.  Concern was expressed that physical resources, such as soil and water, 
could potentially be affected by chaff and flares.  Flares are designed to be fully consumed prior 
to reaching the ground; therefore there is a low probability of a flare-caused fire affecting 
physical resources under the airspace outside the Melrose AFR.  Under all action alternatives, 
the total amount of chaff and flares used in the Pecos/Sumner airspace complex would not 
increase from the present.  Extensive research has shown little to no negative effects of chaff and 
flare debris on soil or water quality.  Chaff fibers would be expected to be less than 0.005 ounces 
per acre per year.  Plastic or mylar pieces of residual material drift to the earth after the 
deployment of chaff or flares.  Based on information provided during the public hearings on the 
Draft EIS, an estimated average of one piece of residual materials would annually be deposited 
on each 9 acres under the airspace.  ACC has issued instructions to users of the Pecos complex 
that only M-206 flares, or their equivalents, are permitted to be used in the airspace.  No 
significant impacts are expected to soil and water from the use of chaff and flares under the 
preferred alternative.

Biological Resources 

Biological resources are plants and wildlife, including threatened and endangered species, and 
livestock.  Animals under the new and expanded airspace would experience changes in noise 
levels.  Animals may temporarily shift their habitat use or activities in response to noise, but 
they would be expected to quickly habituate and return to normal activity levels.  Animals may 
also initially react negatively to sonic booms, but previous studies have shown they will 
generally habituate.  The increase in sonic booms from one per five days under No-Action to 
two per three days under Alternative A, the Draft EIS Proposed Action or Alternative B would 
not be expected to affect wildlife or livestock behavior.  A particularly close or loud aircraft 
overflight or sonic boom could produce a startle reaction and negative response in wildlife or 
livestock.  Public comments on the Draft EIS identified five cases of injury or death to penned 
livestock attributed to low flying military aircraft during the past 12 years.  These incidents 
occurred in areas of existing overflight.  Such incidents or comparable cumulative effects would 
likely be random and infrequent.   

Previous studies have documented that wildlife and livestock would not be harmed by residual 
chaff or flare materials.  Chaff fibers, flare ash, and end caps would not accumulate in amounts 
that would affect forage or water quality.  Most animals would avoid chaff fibers and, even if 
they were ingested, they are unlikely to be available in amounts that could cause injury.  There 
are no recorded cases of domestic or wild animals ingesting end caps.  As discussed above 
under Safety, fire risk should not change under NMTRI as a result of flare use.  Although 
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species in the area cope with naturally occurring range fires, any additional human-caused fires 
could affect wildlife and livestock.  Overall, biological resources under the airspace would not 
be expected to be affected by the use of chaff or the use of flares.

Cultural Resources 

Cultural resources include prehistoric and historic districts, sites, structures, and artifacts.  Five 
National Register of Historic Places (NRHP) or New Mexico State Register properties underlie 
the airspace of the Alternative A, Draft EIS Proposed Action, or Alternative B.  These include 
several buildings, a railroad bridge, and the ruins of Fort Sumner.  Predicted peak overpressure 
noise from sonic booms from F-16 aircraft would not be strong enough to cause damage to 
structures in good condition.  Historic structures, fragile items on the edge of shelves, or 
windows in less than good condition could be affected by increased vibration associated with 
sonic booms.  Because the historic structures are located in communities that are generally 
avoided by training aircraft, impacts from sonic boom overpressures are unlikely.  Minimal 
chaff and flare residual materials or fire risk associated with flare use would not be expected to 
impact NRHP properties.  Native American Tribes who responded to Air Force consultation 
have not identified any specific concerns.  Therefore, no impacts are expected to cultural 
resources from the preferred alternative.   

Land Use and Recreational Resources 

The NMTRI preferred alternative and other alternatives do not involve any changes to activities 
on the ground.  NMTRI would not change land use patterns, access, or land ownership and 
management.  Increased noise in some areas and an increase in sonic booms from one every five 
days to two per three days may annoy some individuals, including the extremely unlikely sonic 
boom or low overflight coincident with hunting, but such should not change overall land use or 
recreation activities in this region of less than one person per square mile.  Access to land would 
remain unaffected and noise levels would remain below identified USEPA levels for 
consideration of potential consequences.  No significant impacts would be expected under the 
preferred alternative.

Socioeconomics

Socioeconomic concerns include potential effects on employment, personal income, property 
values, and other economic pursuits.  The smaller Capitan ATCAA under the mitigated 
Alternative A would not be expected to delay or otherwise affect civilian aircraft traffic during 
twice monthly LFEs.  During public hearings, some commenters expressed concern that existing 
overflights and existing use of chaff and flares caused annoyance.  Under No-Action or any 
action alternative, overflight would continue from 27 FW (into FY 2008), 150 FW, and transient 
aircraft.  As noted in the noise analysis, some individuals would be annoyed by any level of 
military training above them.   

No direct changes to economic resources are expected because the NMTRI proposal does not 
involve any on-the-ground activities.  Changes in airspace, noise levels, and in sonic booms 
should not affect local employment, ranching operations, wind energy projects, oil/gas 
exploration and production, or other business activities.  Sonic booms are not expected to occur 
at pressure levels that could damage structures, although older windows or objects on shelves 
could be vibrated or damaged.  Changes in sonic booms from one per five days to two per three 
days or any chaff or flare residual materials would not be in amounts that would affect property 
values or land use.  The risk of a defensive flare-induced fire in the affected area, compared to 
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other potential sources of fire, would be very low.  Therefore, no effects on socioeconomic 
resource are expected from Alternative A, the Draft EIS Proposed Action, or Alternative B.   

In the unlikely event of property damage due to an Air Force activity, the Air Force has 
established procedures for damage claims.    

Environmental Justice   

Federal agencies are required by law to address potential impacts of their actions on 
environmental and human health conditions in minority and low-income communities.  
Furthermore, they must identify and assess environmental health and safety risks which may 
disproportionately affect children.  There would be no disproportionately high or adverse 
impacts to minority or low-income communities that would result from NMTRI and there 
would be no effects on children.   
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1.0 PURPOSE AND NEED 

1.1 Introduction 

New Mexico-based aircraft currently train in military training airspace 
overlying parts of New Mexico and Texas.  This airspace as it exists 
today does not meet all training needs for existing combat conditions or 
weapons systems.  Existing combat conditions continue to evolve with 
new generation threats and weapons that are both capable of engaging 
at greater and greater distances.  Survivability requires that pilots train 
to engage hostile targets at higher altitudes or at greater speeds.  Pilots 
that “train as they will fight” have much greater survivability once they 
engage in real combat.  New Mexico-based units need changes to the 
local New Mexico airspace to support more realistic training.  These 
units are the 27th Fighter Wing (27 FW), based at Cannon Air Force Base 
(AFB), New Mexico, into 2008, and the 150th Fighter Wing (150 FW) of 
the New Mexico Air National Guard (NMANG) (based at Kirtland AFB, 
New Mexico).  For the purposes of this document, New Mexico aircrews 
are defined as New Mexico-based F-16s.  Proposed changes include 
modifying the configuration of existing airspace, creating new airspace, 
authorizing supersonic flight above 10,000 feet above mean sea level 
(MSL) in the airspace, and expanding the use of defensive 
countermeasures (chaff and flares) in the new and modified airspace.  
Collectively, these changes constitute the proposed New Mexico Training Range Initiative 
(NMTRI).

The purpose of NMTRI is to provide military training airspace that 
is adequately sized, configured, and capable of supporting effective 
realistic training for the full range of F-16 mission capabilities.  
NMTRI is proposed to support the full range of missions and tactics 
that can be employed by F-16 squadrons, including supersonic 
simulated weapons delivery and defensive maneuvers enabling 
pilots to “train as they will fight.”  NMTRI would create a training 
environment that would allow realistic training under expected 
combat conditions.  The NMTRI training airspace would permit 
flight at supersonic speeds, allow pilots to develop effective 
responses to potential threats, and provide adequate space for 
combat training maneuvers.  NMTRI would increase training 
opportunities for New Mexico-based F-16s and the transient users of the military airspace.  
Although Air Combat Command (ACC) has scheduled the last F-16 aircraft to leave Cannon in 
Fiscal Year (FY) 2008, the United States Air Force (Air Force) training would still benefit from 
making the proposed airspace changes.  In mid 2006, 27 FW has approximately 50 F-16 pilots 
training for a combat deployment to Iraq; NMTRI airspace would greatly enhance their combat 
training, combat effectiveness, and survivability in war as described in this Environmental 
Impact Statement (EIS).  Approximately another 25 pilots will continue to train in NMTRI 
airspace in preparation for combat later in 2007 and F-16 aircrews will continue to train in 

NMTRI is comprised of 
four elements to 
support combat 
condition training: 

1) Modify the existing 
airspace; 

2) Create a new 
MOA/ATCAA; 

3) Authorize 
supersonic flight 
above 10,000 feet 
MSL;

4) Expand the use of 
chaff and flares. 
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Cannon’s airspace well into 2008.  It is in the nation’s best interest to chart NMTRI airspace as 
expeditiously as possible to enhance our national security. 

As the 27 FW aircraft depart Cannon AFB, the 150 FW will continue to use the NMTRI airspace 
to train their F-16 crews.  In June 2006, Air Force Special Operations Command (AFSOC) was 
designated as the new mission for Cannon AFB and Melrose Air Force Range (AFR).  New 
Mexico-based aircrews are expected to continue to use NMTRI airspace as described in the EIS.  
Airspace is a national asset and NMTRI airspace is especially important to enhancing aircrew 
training by expanding the east and west borders of Pecos Military Operations Area (MOA) 
respectively, allowing supersonic operations at 10,000 feet MSL, and improving airspace linkage 
into Melrose AFR.  NMTRI airspace offers realistic training for pilots to practice combat tactics 
they currently use in war; a capability that does not exist in the current airspace configuration.   

Although the Base Realignment and Closure (BRAC) decision of September 2005 and the new 
mission designation of June 2006 will result in a change in aircraft at Cannon AFB, the Air Force 
maintains the requirement for NMTRI airspace.  New Mexico F-16 aircrews continue to train for 
deployment to Iraq and will continue to do so in New Mexico airspace well into 2008.  The 150 
FW of the NMANG and transient aircraft (those not permanently assigned to 27 FW or 150 FW) 
units will utilize NMTRI airspace as described in this EIS (refer to NMANG correspondence in 
Appendix C). 

This EIS addresses potential environmental consequences that could result from 
implementation of the NMTRI proposal.   

1.2 Background 

The Air Force has identified an operational requirement to synchronize the local training 
airspace with the current capabilities of the F-16 aircraft and its munitions.  New Mexico pilots 
are an integral part of the United States Air Force’s Aerospace Expeditionary Force (AEF), 
expected to deploy and fight in contingencies around the world.  New Mexico F-16 aircrews 
must confront the world’s most sophisticated hostile tactics and anti-aircraft systems.  Pilots 
require access to training airspace that provides as realistic a combat environment as feasible to 
execute their missions and to support national military and security objectives.  State-of-the-art 
aerial combat and surface attack missions of the F-16 require highly tuned offensive and 
defensive pilot skills that are best practiced at speed and altitude regimes likely to be 
encountered in actual combat.  This requires an airspace configuration that allows aircrews to 
practice current tactics at supersonic speeds and make full use of the F-16’s capabilities. 

1.2.1 Cannon AFB  

Cannon AFB is located in eastern New Mexico approximately 5 miles west of Clovis.  The base 
comprises approximately 3,500 acres and administers Melrose AFR, which is located about 30 
miles west of Cannon AFB (Figure 1-1).  Since the Draft EIS was issued, the Defense BRAC 
Commission received and considered a May 2005 recommendation from the Secretary of 
Defense to close Cannon AFB.  A final report (September 2005) from the Commission to the 
president recommended Cannon AFB remain open with an enclave until at least December 31, 
2009, and that the 27 FW be disestablished.  The planned schedule for disestablishment of the 27 
FW is December 2007.   
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Figure 1-1.  Location of Cannon AFB and Melrose AFR 

In June 2006, AFSOC was designated as the new mission for Cannon AFB and Melrose AFR.  
Details associated with the transition, including aircraft to be assigned training at Melrose AFR, 
training within the airspace, facilities at Cannon AFB, and targets at Melrose AFR are still 
unknown.  The AFSOC development and training will be addressed in a separate 
environmental analysis per the Notice of Intent published in the Federal Register on August 24, 
2006.   

Cannon AFB-managed airspace is discussed in Section 1.2.2.  NMTRI focuses on airspace and 
does not propose any changes to Cannon AFB or to Melrose AFR.  NMTRI would change 
airspace size and configuration necessary to enhance the combat capabilities and survivability 
of New Mexico aircrews.  As noted in the Draft EIS, NMTRI is intended to support the existing 
training mission of the 60 F-16 aircraft assigned to Cannon AFB, the 18 F-16s assigned to the 150 
FW of the NMANG, and transient users.  Aircrews need airspace adequately sized and 
configured to train as they will fight and be prepared for worldwide deployment under their 
AEF responsibilities described in Section 1.2.2. 

Cannon AFB has trained aircrews with an air-to-ground mission since 1943.  Initially, the 16th

Bombardment Operational Wing trained crews of the B-17, B-24, and B-29 heavy bombers.  
Inactivated in 1947, the base was reactivated in 1951 as a Tactical Air Command (TAC) base 
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with the 140th Fighter-Bomber Wing, flying F-86 Sabre fighters.  By 1959 the base’s 27th Tactical 
Fighter Wing had been established and was flying F-100 supersonic aircraft.  Ten years later the 
27th was re-equipped with the supersonic F-111E, and in 1971 with the supersonic F-111D.  From 
the early 1970s through the mid 1990s, aircraft trained at supersonic speeds in the airspace, 
including F-111 flights above FL 300.  In 1995, all F-111 aircraft were replaced by supersonic 
F-16s with a combined air-to-air and air-to-ground role.  The F-16s normally train at higher 
altitudes than the F-111s.  Cannon AFB has historically hosted cooperative programs designed 
to standardize flight training among allied nations.  For example, until recently, the 428th

Fighter Squadron was a combined United States Air Force/Republic of Singapore Air Force 
F-16 squadron that was established at Cannon AFB as part of this cooperative program. 
The current New Mexico F-16 mission is to develop and maintain a fighter wing and active Air 
National Guard units capable of day, night, and all-weather combat operations for war-fighting 
missions worldwide.   
1.2.2 Military Training Airspace 
Military training airspace associated with NMTRI begins 
approximately 12 miles west of Cannon AFB and extends 
approximately 90 miles west.  The NMANG 150 FW and the 188th

Fighter Squadron have a primary flying mission to provide air 
interdiction support to the Twelfth Air Force, ACC, with worldwide 
deployment responsibilities. 
Pilots assigned to Cannon AFB and the NMANG must be trained to 
support both air-to-air and air-to-ground missions.  These missions 
require proficiency in numerous aspects of aerial combat.  Table 1-1 
outlines the missions and tactics required for pilot training.  Most, if 
not all, training flights are integrated into a cohesive series of 
missions and tactics performed during actual combat.  At any time 
during a combat mission, a pilot could be exposed to numerous 
types of threats, either air-based (opposing aircraft with missiles 
and guns) or ground-based (various surface-to-air missiles or anti-
aircraft artillery).  The Air Force has electronic warfare ground-
based electronic threat emitters in areas underlying the military 
training airspace to simulate ground based threats.  These emitters 
provide electronic signatures that simulate ground-based “enemy” 
radar systems, threaten pilots during training, and require pilots to 
take defensive actions for self-protection.  Pilots are currently 
authorized to use chaff and flares during training to spoof or avoid 
these threats as part of this defensive action.  The 27 FW manages 10 
emitter sites throughout the areas encompassed by the existing 
training airspace.

The 27 FW and NMANG need 
adequate airspace to train 
as they will fight so that 
they can meet their AEF 
responsibilities and be 
prepared for worldwide 
deployment.  Current limits 
on training operations 
within the airspace preclude 
Cannon AFB and NMANG 
squadrons from training 
locally using the 
capabilities of their 
aircraft.  F-16 aircraft have 
the ability to accelerate to 
supersonic speeds to attack 
or avoid threats.  The four 
F-16 squadrons at Cannon 
AFB and the one F-16 
squadron of the NMANG 
have a new capability to 
launch munitions at 
supersonic speeds at a 
greater distance from 
targets.  The F-16 squadrons 
also need to train twice a 
month as a team of 
approximately 20 aircraft in 
a large-force exercise. 
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Table 1-1.  Mission and Tactics Required for 27 FW Pilot Training 

Mission/Tactic Definition 
Basic Surface Attack 
(BSA) 

Air-to-ground delivery of ordnance, such as training ordnance, on a conventional 
bombing range such as Melrose AFR. 

Tactical Weapons 
Delivery (TWD) 

More challenging multiple attack headings and profiles; pilot is exposed to varying 
visual cues, shadow patterns, and the overall configuration and appearance of the 
target.  Supersonic speeds that can include target acquisition are added to the 
challenge of bomb release accuracy.  TWD includes sweep (ensuring control of 
battlefield). 

Surface Attack Tactics 
(SAT) 

Practiced in a block of airspace such as a MOA or Restricted Area that provides room 
to maneuver up to supersonic speeds.  Precise timing during the ingress to the target 
is practiced, as is target acquisition.  Ordnance is only used on approved ranges.  
Training includes egress from the target area and reforming into a tactical formation. 

Close Air Support (CAS) Focuses on missions providing direct support to ground forces in close proximity to 
enemy forces.  A Forward Air Controller (FAC) uses direct radio contact to direct 
CAS.  Training includes coordination with the FAC, ensuring precise location of 
friendly troops, and simulated delivery of ordnance on enemy positions. 

Basic Fighter 
Maneuvering (BFM) 

Fundamental training of all air-to-air flight maneuvering conducted with two aircraft 
practicing individual offensive and defensive maneuvering against each other. 

Air Combat 
Maneuvering (ACM) 

Training intra-flight coordination, survival tactics, and two-ship maneuvering against 
an adversary that includes maneuvering at supersonic speeds.  The use of on-board 
radar is emphasized in this training. 

Air Combat Tactics 
(ACT)

Three or four aircraft designated as friendly or enemy forces that separate as far as 
possible in the maneuvering airspace to ensure vertical separation before tactics 
training.  Opposing forces approach each other at different designated altitudes and 
at speeds up to and including supersonic flight.  Training using the same type of 
aircraft is termed similar air combat tactics; if different types of aircraft are involved, 
it is termed dissimilar air combat tactics.  ACT also includes Defensive Counter Air 
(DCA), Red Air, and Force Protection (FP). 

Tactical Intercept (TI) Target aircraft and intercept aircraft are separated beyond each aircraft’s radar 
detection capability.  The target aircraft may achieve supersonic speeds as it attempts 
to penetrate the area protected by the interceptor.  The interceptor must detect the 
target, maneuver at supersonic speeds to identify the aircraft, and then position itself 
to successfully intercept. 

Advanced Targeting Pod 
(ATP) Training 

During the day, the advanced targeting pods assist in navigation and weapons 
delivery at various altitudes.  During the night, an advanced targeting pod is used at 
specified altitudes for system navigation and weapons delivery training.  The ATP 
can be integrated in multiple training events. 

Suppression of Enemy 
Air Defenses (SEAD)  

Highly specialized mission requiring specific ordnance and avionics and can include 
supersonic speeds.  The objective of this mission is to neutralize or destroy 
ground-based anti-aircraft systems 

Destruction of Enemy 
Air Defense (DEAD) 

A specialized mission that extends SEAD and combines tactics, ordnance, avionics 
and includes supersonic speeds for the specific objective of the destruction of 
ground-based weapons that could threaten friendly forces.   

Combat Search and 
Rescue (CSAR) 

A specialized mission using aircraft, rescue teams, and specialized equipment to 
search for and rescue personnel in distress.  Training conducted often at low 
airspeeds at 1,000 feet above ground level (AGL) or lower.  Multiple tactics are 
applied during CSAR training. 
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New Mexico F-16 squadrons are integrated into the Air Force’s Expeditionary Air Force (EAF) 
Construct.  The EAF is comprised of a group of different types of aircraft, with a mixture of 
capabilities suited to the tasking, deployed to overseas locations for about 120 days.  These 
squadrons from multiple United States (U.S.) bases are integrated with other forces overseas.  
Pre- and/or post-deployment training, at locations other than a “home” base, also occurs for 
about another 30 days out of the year.  Squadrons or wings at the bases are rotated into the AEF 
program on a 20-month cycle.  On average, each squadron would be deployed for 165 days per 
AEF cycle (120 days AEF and 45 days pre- or post-AEF training). 

During these deployments, Air Force pilots must meet and counter increasingly sophisticated 
enemy forces employing upgraded equipment and enhanced tactics.  To meet their 
responsibilities, pilots must demonstrate proficiency in the missions and tactics listed in Table 
1-1.  The NMTRI proposal is designed to support the existing mission and aircraft capabilities of 
the 27 FW, the NMANG, and other military users.  

There are four types of local training airspace used by the 27 FW and NMANG.  Figure 1-2 
displays these types of airspace.  Airspace managed by Cannon AFB associated with this 
proposal encompasses the Restricted Airspace supporting Melrose AFR, the Pecos MOA and its 
associated Air Traffic Control Assigned Airspace (ATCAA), Taiban MOA, and Sumner 
ATCAA.  Figure 1-3 presents a top-down view of this existing airspace.  

There are several airspace limitations that prevent training engagements at combat speeds, 
against threats, or at target distances within this existing airspace.  The Pecos MOA and Pecos 
ATCAA underlie only a portion of the Sumner ATCAA.  This limitation restricts maneuvering 
to the west and east under the Sumner ATCAA.  The Pecos South Low MOA does not extend to 
the area covered by the Pecos South High MOA.  This Roswell shelf creates a limitation on 
training to avoid threats.  The limitations on realistic training associated with these airspace 
constraints affect quality pilot training in the following ways: 

Negatively impacts all aspects of air-to-air and air-to-ground training by limiting the 
available volume of airspace forcing the F-16s to use non-optimal employment tactics for 
simulated ordnance deliveries. 

Seriously compromises pilot training when pilots become habituated to 
“administratively disregarded” commercial air traffic operating near the airspace.  Even 
momentary hesitation in combat from this habit can have catastrophic consequences. 

Teaches similar negative habits to pilots who are not trained to aggressively manipulate 
their radar to search the full airspace volume for enemy aircraft. 

Reduces available airspace in the Pecos complex and restricts usability of the Melrose 
AFR where critical training missions occur. 
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Note: Regulatory definitions may be found in Chapter 9.0, Glossary. 

Figure 1-2.  Types of Training Airspace 
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Figure 1-3.  Existing Airspace 

As a result of these restrictions, aircrews cannot conduct the full range of training necessary to 
exploit the F-16’s capability and enhance pilot survivability in combat. 

The abrupt and segmented changes in altitude associated with the current MOA structure 
introduce pilot concerns about the boundary of the airspace and artificially constrain realistic 
threat-avoidance training.  In summary, the current airspace configuration requires pilots to 
train using non-optimal tactics in restricted training regimes.  This continually reinforces 
negative habit patterns which can affect pilot survivability in combat. 

The Pecos and Taiban MOAs and overlying ATCAAs support varied military training, 
including training on Melrose AFR.  Jet Route J-74 (J-74) crosses east-west above the Pecos MOA 
through the upper altitudes of the Pecos ATCAA.  This route is controlled by the Federal 
Aviation Administration (FAA) Albuquerque Air Route Traffic Control Center (ARTCC) to 
allow aircraft to travel along a specified route from point A to point B.  The purpose of military 
training airspace is to separate commercial, civil, and military operations.  Traffic on J-74 and 
directly routed civil aircraft traffic are normally assigned altitudes at or above Flight Level (FL) 
310 (approximately 31,000 feet MSL) during times when military flight training is in progress 
but limited to FL 300. 

The Pecos ATCAA overlies the Pecos North/South High MOAs and extends usable 
maneuvering airspace from FL180 through FL300 or as assigned by the Albuquerque ARTCC.  
The Sumner ATCAA overlies a large portion of the Pecos ATCAA and is activated from FL240 
to FL510, or as assigned by Air Traffic Control (ATC), when this additional airspace is required 
above the Pecos MOAs and ATCAA to fulfill high altitude training requirements.  A Letter of 
Agreement (LOA) between Albuquerque ARTCC and Cannon AFB outlines use of these 
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ATCAAs (as discussed in Section 3.1.2).  The availability of the ATCAAs is generally dependent 
upon the ARTCC’s need to route other Instrument Flight Route (IFR) air traffic through this 
airspace.

The Beak MOA/ATCAA can be used as a staging area for exercises, but the narrow transit 
corridor between the Beak MOA and Pecos MOA/ATCAAs does not support staging, ingress, 
or maneuvering to avoid threats or to initiate deployment of long-range stand-off weapons.  
The multiple shapes and pieces of airspace severely limit threat avoidance and weapons tactics 
training required for combat. 

1.3 Purpose of NMTRI 

The purpose of NMTRI is to provide military training airspace that is adequately sized, 
configured, and capable of supporting effective realistic training for the full range of F-16 
training missions.  The purpose of NMTRI can be appreciated by comparing Figures 1-4 and 
1-5.  Figure 1-4 presents the current airspace as viewed from the southeast looking northwest.  
The existing airspace configuration is comprised of multiple different airspace blocks.  If a pilot 
maneuvers to avoid a simulated threat and flies too close to the edge of a block, that pilot risks a 
“spill out” from the training airspace boundary.  This results in the equivalent of a traffic ticket 
to a motorist.  As with a motorist, too many tickets for a pilot result in the loss of permission to 
“drive.”  The multiple airspace blocks unrealistically constrain pilots to avoid “tickets” rather 
than train pilots to avoid the real life or death threats of combat conditions.   

Figure 1-5 presents the NMTRI preferred alternative “filled in” airspace that combines airspace 
blocks.  NMTRI airspace would permit military pilots to train with the full capabilities of their 
aircraft (as described in Section 1.2.2) and as a team of approximately 20 aircraft in large-force 
exercises (LFEs).  During these exercises, different aircraft fulfill different missions and tactics 
(from Table 1-1) and face different threats.  Figure 1-6 shows the type of combat training that 
could occur for an approximately 20 aircraft LFE.  The lack of the Capitan ATCAA limits the 
training benefits that could be realized by combining the Beak and the Pecos airspaces to 
provide a transition, ingress, and maneuver area to be used during LFEs.  At present, any LFE 
transits a narrow corridor between the Beak and Pecos MOAs that requires an individual 
request and processing and that does not provide for realistic training access to the Pecos MOA 
complex.  The purpose of NMTRI is to size and configure the New Mexico airspace for pilots 
training in the missions and tactics faced in combat.  The proposed NMTRI configured airspace 
would support these exercises and permit realistic scenarios for engagement.    

The NMTRI airspace configuration and use would satisfy operational requirements, include 
supersonic flight above 10,000 feet MSL (1 mile or more above ground level).  The F-16 is 
capable of flying and launching modern weapons at supersonic speed, which is essential for 
specific combat situations.  At supersonic speeds, the timeframe during which aircrews are 
exposed to enemy threats is minimal.  In addition, modern munitions can be released at greater 
distances from the target during supersonic flight.  For example, when a JDAM is delivered 
supersonically, the release range from the target is increased by up to three times over 
conventional munitions.  The 27 FW, NMANG, and other units would continue to use RR-188 
chaff and M-206 flares as previously approved in the existing airspace as well as in the new and 
modified airspace.  No increase in the amount of chaff or flares is anticipated.   
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Figure 1-4.  Three-Dimensional View of Existing Airspace Blocks as Viewed 
from the Southeast Looking Northwest 

Figure 1-5.  Alternative A, the Preferred Alternative, Airspace 
Configuration as Viewed From the Southeast Looking Northwest 
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Figure 1-6.  Representative LFE with Approximately  
20 Aircraft Using Proposed NMTRI Airspace 

NMTRI provides an airspace complex that is adequately sized, configured, and capable of 
supporting representative engagement distances with hostile forces and permits deployment of 
chaff and flares in the expanded airspace.  Existing military training airspace includes some, but 
not all of these requirements.  NMTRI airspace changes would provide for all of these 
requirements for effective and realistic combat training. 

Although ACC has scheduled the last F-16 aircraft to leave Cannon in early 2008, the Air Force 
maintains the requirement for charting NMTRI airspace.  Currently, 27 FW has 50 F-16 pilots 
training for a combat deployment to Iraq; NMTRI airspace would greatly enhance their combat 
training, combat effectiveness, and survivability in war as described in the EIS.  Additionally, 
another 25 pilots will continue to train in NMTRI airspace in preparation for combat later in 
2007 and Cannon AFB F-16 aircrews will continue to train in Cannon’s airspace well into 2008; it 
is in the nation’s best interest to chart NMTRI airspace as expeditiously as possible to enhance 
our national security. 

After the 27 FW aircraft depart Cannon AFB, the 150 FW (NMANG) at Albuquerque, New 
Mexico will continue to use the NMTRI airspace to train their F-16 crews (refer to NMANG 
correspondence in Appendix C).  Other users may schedule and use NMTRI airspace as 
described in the EIS.  Airspace is a national asset and NMTRI airspace is especially significant to 
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enhancing aircrew training by allowing low altitude (10,000 feet MSL) supersonic operations, 
expanded MOAs/ATCAAs, and improved airspace linkage into Melrose AFR.  NMTRI airspace 
offers realistic training for pilots to practice combat tactics they currently use in war; a 
capability that does not exist in the current airspace configuration.  

1.4 Need for NMTRI 
New Mexico aircrews need airspace adequately sized and configured to train as they will fight 
and be prepared for worldwide deployment under their AEF responsibilities.  As a result of 
current airspace restrictions, the pilots’ ability to conduct the full range of training necessary to 
exploit the F-16’s capability and enhance pilot survivability in combat is severely impacted.  
Pilots cannot train for missions presented in Table 1-1 with the full performance capabilities of 
their aircraft.  Deployed aircrews need to be trained to succeed against the world’s most 
sophisticated hostile tactics and anti-aircraft systems.   

New Mexico aircrews need access to local training airspace that provides as realistic a combat 
environment as feasible to execute its mission and support national military and security 
objectives.  State of the art aerial combat and surface attack missions in the F-16 multi-role 
fighter require highly tuned offensive and defensive pilot skills.  These skills are best practiced 
in all speed and altitude regimes faced in the combat environment.  Training airspace is needed 
that is configured to allow aircrews to practice current tactics, to make full use of F-16 
capabilities, and to permit training in LFEs.  The proposed NMTRI changes to airspace size and 
configuration are needed to enhance the combat capabilities and survivability of New Mexico 
F-16 aircrews. 

1.5 Lead and Cooperating Agencies 
The Air Force is the proponent for the NMTRI proposal and is the lead 
agency for the preparation of the EIS.  The FAA is a cooperating agency.  
As defined in 40 Code of Federal Regulations (CFR) §1508.5, a 
cooperating agency… 

 means any Federal agency other than a lead agency which has 
jurisdiction by law or special expertise with respect to any environmental impact 
involved in a proposal (or a reasonable alternative) for legislation or other major Federal 
action significantly affecting the quality of the human environment.  

Congress has charged the FAA with administering all navigable airspace in the public interest 
as necessary to ensure the safety of aircraft and the efficient use of such airspace.  As the agency 
with jurisdiction by law and special expertise with respect to those portions of the NMTRI 
proposal regarding changes in the configuration of the airspace and establishment of new 
airspace, the FAA is participating as a cooperating agency.  As a cooperating agency, FAA has 
participated in public scoping and preparation of the Draft EIS.  Their input has been critical in 
developing the Preferred Alternative, Alternative A.  Table 1-2 presents a list of relevant 
correspondence exchanged throughout the NMTRI process between the Air Force and the FAA 
(copies of this correspondence may be found in Appendix C).  FAA comments on the Draft EIS 
may be found in Chapter 6.0 with other agency letters. 
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Table 1-2.  Correspondence with the FAA 

From To Letter date Subject 

FAA Air Force 20 January 2004 Cooperating Agency Status 
Air Force FAA 9 December 2004 NMTRI Draft Airspace Proposal 
FAA  Air Force 11 February 2005 NMTRI Draft Airspace Proposal 
FAA  Air Force 22 April 2005 ZAB response to NMTRI Draft 

Airspace- Revision April 05 
FAA Air Force 9 June 2005 NMTRI Airspace Documentation 
Air Force  FAA 21 June 2005 NMTRI, Mr. Semanek’s 9 Jun 05 Email 
Air Force FAA July 2005 Formal NMTRI Airspace Proposal to 

AF Rep, for DOR Signature 

Correspondence related to the airspace proposal that occurred following the issuance of the 
NMTRI Draft EIS in January 2005 contributed to the analysis and the Air Force’s selection of the 
Preferred Alternative.  Section 2.2 of this EIS describes the Preferred Alternative and other 
alternatives.  As described in Section 2.2.1.2, Alternative A includes mitigations developed from 
the Draft EIS review process.  These mitigations include the designation and use of the Sumner 
North ATCAA and the Capitan ATCAA.  The mitigations include abandoning the proposed 
Capitan MOA and reducing the Capitan ATCAA in size (see Section 2.2.1.2).  Alternative A 
does include specific use of the Sumner North ATCAA as described in Section 2.2.1.1.  The 
consequences of the mitigated Alternative A are presented in Chapter 4.0 of this EIS.  The 
consequences of the mitigated Alternative A to Airspace and Range Management may be found 
in Section 4.1.3.2.  The consequences of the mitigated Alternative A to Safety may be found in 
Section 4.3.3.2. 

FAA has cooperated with the Air Force on preparation of this Final EIS.  The Air Force’s 
decision on the NMTRI proposal will be documented in an Air Force Record of Decision (ROD).  
After the ROD is approved, if an action alternative is selected, the Air Force will submit a final 
NMTRI Airspace Proposal to FAA requesting action on the airspace modifications and 
establishment of new airspace as recorded in the Final EIS and ROD.  FAA will review the 
airspace proposal submitted by the Air Force in accordance with its policies and procedures, 
including FAA Orders 1050.1 and 7400.2.  The Air Force’s goal in its cooperative effort with the 
FAA is for this EIS to fulfill the NEPA requirements of both agencies. 

1.6 Organization of this EIS  

This EIS is organized into the following chapters and appendices:  Chapter 1.0 describes the 
purpose and need of the proposal to provide military training airspace that is adequately sized, 
properly configured, and capable of supporting the training mission for F-16 aircraft based at 
Cannon AFB and the NMANG at Kirtland AFB, New Mexico.  Detailed descriptions of 
Alternative A, the Draft EIS Proposed Action, Alternative B, and the No-Action Alternative are 
provided in Chapter 2.0.  Chapter 2.0 also discusses alternatives considered but not carried 
forward for further analysis.  Finally, Chapter 2.0 provides a comparative summary of the 
effects of the alternatives with respect to the various environmental resources. 
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Chapter 3.0 describes the existing conditions of 
environmental resources that could be affected by 
Alternative A, the Draft EIS Proposed Action, or 
Alternative B.  Chapter 4.0 addresses the environmental 
consequences to those resources that could result from 
implementing an alternative, including the No-
Action Alternative.  Chapter 5.0 is expanded in this 
Final EIS to address the cumulative effects of recent 
past, present, and reasonably foreseeable actions that 
may be implemented in the region of influence (ROI).  
Chapter 5.0 also presents the relationship between 
short-term uses and long-term productivity 
identified for the resources affected, and the 
irreversible and irretrievable commitment of 
resources if Alternative A, the Draft EIS Proposed 
Action, or Alternative B were selected.  Chapter 6.0 
contains comments received from federal, state, and 
local agencies, and the public during the Draft EIS 
public comment period.  Comments include written 
materials received and comments made during 
public hearings.  Responses to comments are also 
included in Chapter 6.0.  Chapter 7.0 contains 
references cited in the EIS and lists the individuals 
and organizations contacted during the preparation 
of the EIS.  A list of the document preparers is 
included in Chapter 8.0.  Chapter 9.0 is a glossary of 
frequently used terms. 

In addition to the main text, the following 
appendices are included on a CD attached to the inside back cover of this document:  Appendix 
A, Characteristics of Chaff; Appendix B, Characteristics of Flares; Appendix C, Public 
Involvement and Agency Correspondence; Appendix D, Relevant Statutes, Regulations, and 
Guidelines; Appendix E, Airspace Description and Utilization; Appendix F, Obstruction 
Marking and Lighting; Appendix G, Aircraft Noise Analysis and Airspace Operations; 
Appendix H, Special-Status Plant and Animal Species and Scientific Names; and Appendix I, 
Section 4(f) Analysis required for FAA rulemaking.   
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New Mexico based F-16s are: 

Compact 

A high-performance 
weapons system for U.S. 
and allied nations 

Capable of supersonic speeds 

Highly maneuverable 

Proven in combat 

Multi-role fighters with precision 
strike, beyond visual range, and 
day and night capabilities 

New Mexico Air National Guard 

NMANG is located at Kirtland AFB in Albuquerque, 
New Mexico.  The NMANG is composed of State 
Headquarters, the 150th Fighter Wing and the 188th

Fighter Squadron.   

The 150 FW’s primary flying mission is to provide air 
interdiction support to the Twelfth Air Force, Air 
Combat Command, with worldwide deployment 
capability.  

The NMANG F-16 aircraft train on Melrose AFR and 
with Cannon  
AFB aircrews in 
Cannon AFB 
managed
airspace. 

27th Fighter Wing at 
Cannon AFB  

The 27 FW’s mission 
is to provide lethal 
combat power 
with F-16 fighter 
aircraft capable of 
day, night, and all 
weather combat 
operations. 

Advanced technology and sophistication of enemy 
threats demand that 27 FW pilots be trained to instantly 
respond to these threats.  F-16s at Cannon AFB are 
capable of supersonic flight, which enables pilots to 
deliver weapons at sufficient distances from enemy 
areas where they are subjected to fewer hostile threats. 

NMTRI provides local training to maximize the value 
of a limited number of training hours. 

Existing New Mexico airspace managed by 
Cannon AFB does not provide adequate space for 
pilots to train to meet current or realistic enemy 
threats.  Cannon AFB is proposing to: 

Modify airspace 

Create a new MOA/ATCAA 

Obtain authorization for supersonic operations 
in the airspace above 10,000 feet above MSL 

Use chaff and defensive flares in the new and 
modified airspace. 

Recent New Mexico F-16 Deployments: 

Operation Iraqi Freedom 

Operation Noble Eagle, providing homeland 
security 

Operation Southern Watch in support of the U.N.’s 
no-fly zone in Iraq
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2.0 DESCRIPTION OF PROPOSED ACTION 
AND ALTERNATIVES 

2.1 Criteria for Developing the Proposed Action 
Identification and analysis of alternatives is a core element of the environmental process under 
the National Environmental Policy Act (NEPA), 32 Code of Federal Regulations (CFR) 989 and 
Federal Aviation Administration (FAA) Order 1050.1, Environmental Impacts:  Policies and 
Procedures.  For this proposal, the United States Air Force (Air Force) worked with the FAA, 
the State of New Mexico, and the public to help identify candidate alternatives.  Because the 
action largely relates to the use and configuration of airspace, the major focus for alternative 
development is operational requirements.   
The Air Force identified operational criteria and other considerations for use in identifying 
alternatives that met the purpose and need for the New Mexico Training Range Initiative 
(NMTRI).  Operational criteria are listed below and discussed in detail in Section 2.1.1: 

Existing military airspace, 
Airspace volume, 
Ability to maximize training time,  
Adjacency to a military training range, and
Utilization and availability. 

The following other considerations (discussed in Section 2.1.2) were also utilized to define 
candidate alternatives: 

Identification of population centers, 
Quantification of civilian air traffic, 
Identification of special-use land management areas. 

2.1.1 Operational Criteria 
Airspace used for aircrew combat training must meet certain operational requirements.  These 
requirements are discussed below. 
Existing Military Airspace 

Airspace is a valuable national resource.  Whenever possible, the Air Force seeks to meet the 
purpose and need for proposed actions through maximum use of existing military airspace and 
minimum change to non-military airspace.  Historic use of military training, including historic 
use by supersonic aircraft (see Section 1.2.1), was considered in the identification of potential 
areas for aircraft overflight and supersonic activity. 
Airspace Volume (Size) 

The airspace must allow aircrews to practice current tactics and make full use of all F-16 
capabilities (described in Section 2.2.1.5).  This requires both a horizontal and vertical extent that 
allows for representative engagement distances with hostile threats.  The airspace configuration 
would be sufficient in size to permit supersonic flight above 10,000 feet above mean sea level 
(MSL), employment of defensive chaff and flares, and electronic combat simulation. 

The Air Force used five 
operational criteria 
and three other 
considerations to 
evaluate candidate 
alternatives. 
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Maximize Training Time and Minimize Transit 

Effective and efficient training requires pilots to be spending 
as much flying time as possible practicing the missions and 
tactics described in Table 1-1.  This means that airspace near a 
base permits pilots to maximize training time and minimize 
“commute” time to the training airspace.  Airspace should be 
accessible for missions and tactics training by New Mexico 
aircrews.  Training at supersonic speeds increases fuel 
consumption and limits available training time in the airspace.  
Airspace that is distant from the training aircraft base requires 
pilots to expend limited fuel and flying time in transit rather 
than in training. 
Adjacency to a Military Training Range  

A key required operational element is to allow  pilots to refine their tactics and practice profiles 
for effective munitions delivery.  Munitions delivery can only be accomplished at an approved 
range.  These tactics include stand-off simulated launch at supersonic speed, simulated threat 
suppression, and actual delivery of approved munitions on Melrose Air Force Range (AFR).  
Sites on Melrose AFR and, primarily, under the Pecos Military Operations Area (MOA) are used 
for electronic threats that simulate radar guided weapons.  This Electronic Combat Range (ECR) 
trains pilots with threats faced in combat.  Adequate airspace is needed to train pilots to rapidly 
react to these threats.  Integrating the Melrose AFR facility and the ECR sites into these practice 
profiles is essential to achieve a simulated combat environment. 
Utilization and Availability 

Cannon Air Force Base (AFB)-managed airspace has the benefit of being accessible and 
available for New Mexico aircrews to train.  Airspace proximate to the bases includes the 
Restricted Airspace supporting Melrose AFR, the Pecos MOA and its associated Air Traffic 
Control Assigned Airspace (ATCAA), Taiban MOA, and Sumner ATCAA.  Airspace managed 
by other agencies gives priority to the requirements of those agencies, so New Mexico Air 
National Guard (NMANG) and 27th Fighter Wing (27 FW) pilots do not have priority to train in 
airspace scheduled by others. 
2.1.2 Other Considerations 
In addition to operational criteria, the Air Force identified other considerations that could affect 
alternative airspaces considered for training.  The Air Force considered the ability to address 
training needs while avoiding underlying human and environmental resources to the extent 
practicable.  The following describes those considerations. 
Population Centers 

A relatively small number of communities are located under the airspace managed by Cannon 
AFB.  Towns, ranches, and other settlements in eastern New Mexico can be identified and the 
Air Force intends to avoid areas with concentrations of populations to the extent practicable.  
Airspace that overlies more densely populated areas makes avoidance of those population 
centers difficult.  When pilots have to focus on multiple avoidance areas they may not be able to 
focus as well on needed training. 

Pilots need to spend as much 
flying time as possible practicing 
missions and tactics. 
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Civilian Air Traffic 

Airspace is a nationally valuable resource that is required by commercial and general aviation, 
as well as by the military for training.  The volume of commercial and general aviation in flight 
tracks potentially affected by adjusting military training airspace was quantified and the 
potential for deconfliction was considered in the review of potential alternatives. 
Special-Use Land Management  

Special-use land management areas include 
Wilderness Study Areas (WSAs), Areas of Critical 
Environmental Concern (ACECs), and national and 
state parks that contain environmentally sensitive 
lands and resources.  The Air Force identified such 
special-use lands and considered their occurrence 
under airspace identified for the NMTRI proposal. 
2.1.3 Application of Criteria and Considerations to Develop 

the Proposed Action and Alternatives 
The operational criteria and other considerations from Sections 2.1.1 and 2.1.2 were applied to 
candidate airspaces to identify alternatives in this Environmental Impact Statement (EIS).  The 
airspace would need to meet the training requirements of the 27 FW and NMANG, the 
capabilities of the F-16 aircraft, and the operational criteria.  Where possible, other 
considerations would be included to help define alternatives. 
Figure 2-1 summarizes the application of the operational criteria and other considerations to 
candidate airspaces.  Supersonic training in Bronco MOA would provide approximately 69 
percent of the comparable training time possible in Pecos MOA.  Comparable training in Mt. 
Dora MOA would be 49 percent of that possible in Pecos MOA, and White Sands Missile Range 
(WSMR) would only permit 33 percent as much training time as would be possible in the Pecos 
MOA complex.  The Pecos MOA complex and associated airspaces represented the only 
airspace block that met all operational criteria.  In addition, the Pecos MOA and associated 
airspaces have a lower population density per square mile than any of the other training 
airspaces under consideration (see Figure 2-1). 
An ATCAA “bridge” connecting the Pecos MOA with either the Beak MOA or Bronco MOA 
would permit additional staging, ingress, and maneuvering for training with all the missions 
and tactics required for large-force exercises (LFEs) (approximately twice per month).  A review 
of Figure 2-1 demonstrates that such an airspace connecting Pecos to Bronco would have to be 
more than twice as large as a connection from the Pecos to Beak.  Civil aviation activity on the 
east side, between Bronco and Pecos, is approximately 10 times greater than flight activity on 
the west side between Beak and Pecos (personal communication, Semanek 2004).  An ATCAA 
to provide staging, ingress, and maneuvering for training between Pecos and Bronco would 
require so much deconfliction between civil and military aircraft that it was not considered 
feasible at this time.  The Capitan ATCAA connecting Pecos with Beak can be less than one-half 
the size of an ATCAA connecting Bronco with Pecos.  The Capitan ATCAA, defined in 
Alternative A, would substantially reduce any potential for commercial or general aviation 
conflicts.

Fort Sumner is the primary population 
center under the Pecos MOA complex.
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Figure 2-1.  Existing New Mexico Airspace Used for 
Application of Operational Criteria and Other Considerations 
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Application of the criteria and considerations led to the identification of the Pecos MOA 
complex as the basis for viable alternatives in this EIS.  The secondary goal of having training 
airspace of adequate volume without disrupting other users of the regional airspace led to the 
Alternative A limited use Capitan ATCAA.  Section 2.3 discusses three candidate alternatives 
considered but not carried forward for full analysis. 

2.2 Preferred Alternative and Other Alternatives 
Application of the operational criteria and the other consideration to the candidate airspace 
resulted in the identification of the Pecos MOA complex with the Capitan ATCAA as the 
airspace combination best meeting the NMTRI purpose and need.  Public and agency review 
and comments on the Draft EIS resulted in the Air Force and FAA reviewing the Draft EIS 
Proposed Action, Alternative A, and Alternative B.  Following this review, mitigations were 
incorporated into Alternative A and this alternative has been designated the Air Force’s 
preferred alternative.  The mitigations to reduce the potential for environmental consequences 
include the size and altitude for the connecting Capitan ATCAA and the scheduling of the 
Sumner North ATCAA for military training use.  For simplicity in understanding the 
alternatives, the sequence of presenting the alternatives has been revised in this Final EIS.  The 
titles of the alternatives and the sections where they are described are presented in Table 2-1.   

Table 2-1.  Sequence of Alternatives 

Final EIS Alternative 
Designation Final EIS Section 

Draft EIS Alternative 
Designation Draft EIS Section 

Alternative A 
Preferred Alternative 

2.2.1 Alternative A 2.2.2 

Draft EIS Proposed 
Action

2.2.2 Proposed Action 2.2.1 

Alternative B 2.2.3 Alternative B 2.2.3 
No-Action 2.2.4 No-Action 2.2.4 

2.2.1 Alternative A:  Preferred Alternative 
Alternative A provides a block of airspace that is adequately sized and configured to permit 
comprehensive training opportunities for the 27 FW, the NMANG, and other military pilots.  
NMTRI would produce an increase in the quality, not the quantity of training flights.  As 
explained in this Final EIS cumulative analysis, Chapter 5.0, training activity is expected to 
change over the next few years as a result of Base Realignment and Closure (BRAC) and 
designation of the new AFSOC mission.  The Air Force NMTRI preferred alternative, 
Alternative A, would allow aircrews to train using the full array of offensive and defensive 
tactics required in combat. 
There are four basic elements to the preferred alternative: 

Modifications of the existing airspace structure, 
Creation of a new, limited use Capitan ATCAA between Beak and Pecos ATCAAs, 
Authorization for supersonic operations in the training airspace below the current 30,000 
feet MSL to 10,000 feet MSL (approximately 5,000 feet above ground level [AGL]), and 
Extending the use of defensive chaff and flares into the new and expanded airspace. 
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The airspace elements are depicted on Figure 2-2.  Each element is described in detail in 
Sections 2.2.1.1 through 2.2.1.4. 

Figure 2-2.  Alternative A, Preferred Alternative 

2.2.1.1 Modifications to Existing Airspace 

Current airspace and preferred alternative (Alternative A) airspace changes are summarized 
and compared in Table 2-2.

The current airspace configuration includes an assortment of airspace “blocks.”  The NMTRI 
proposal would simplify this airspace by making changes in the lateral and vertical boundaries 
of these blocks.  In some cases, the lateral boundaries of individual blocks would be extended; 
this would provide more room for aircraft maneuvering, and greatly enhance the range of 
mission and tactics training that could be undertaken within the airspace.  Currently, the lower 
boundary, or floor, of the airspace blocks varies considerably.  This places a substantial 
constraint on training opportunities (described in Section 1.3).  Under Alternative A, the lower 
boundary of the Pecos South Low MOA and the eastern and western expansion of the Pecos 
MOA would be extended to create a consistent floor across the airspace.  This would “fill in” or 
consolidate the airspace complex to eliminate unrealistic constraints on training and associated 
maneuvering inherent in the current airspace configuration.  

Alternative A would laterally expand the Pecos MOA/ATCAA to the east and west to coincide 
with the existing Sumner ATCAA boundaries.  The Pecos ATCAA will be deleted and replaced 
with the Sumner North/South ATCAAs.  The floor of the expanded airspace would match the 
500 feet AGL of the existing Pecos MOA.  The ceiling of the existing Sumner ATCAA would be 
lowered from Flight Level (FL) 510 to FL500.   
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Table 2-2.  Airspace Descriptions 
(Page 1 of 2) 

Training Airspace 
Underlying

Counties
Current 
Floor1

Current 
Ceiling

Proposed
Floor

Proposed
Ceiling

Proposed Lateral 
Expansion?

Pecos North Low 
MOA

Guadalupe, 
Lincoln, De 
Baca, and 
Roosevelt

500 AGL 
(~5,500 MSL) 

10,999 MSL Same as 
current
throughout
proposed
boundaries 

Same as 
current

Yes, to E and W to 
horizontal 
boundaries of 
Pecos and Sumner 
ATCAAs

Pecos North High 
MOA

Same as 
Pecos North 
Low

11,000 MSL 17,999 MSL Same as 
current

Same as 
current

Yes, to E and W to 
horizontal 
boundaries of 
Pecos and Sumner 
ATCAAs

Pecos South Low 
MOA

Lincoln, 
Chaves, De 
Baca 

500 AGL 
(~5,500 MSL) 
except
Roswell Shelf 

10,999 MSL Same as 
current
throughout
proposed
boundaries 

Same as 
current

Yes, to S to meet 
the southern border 
of the Sumner 
ATCAA

Pecos South High 
MOA

Same as 
Pecos South 
Low

11,000 MSL 17,999 MSL Same as 
current

Same as 
current

Yes, to E and W to 
horizontal 
boundaries of 
Pecos and Sumner 
ATCAAs

Taiban MOA De Baca, 
Roosevelt

500 AGL 
(~5,500 MSL) 

10,999 MSL Same as 
current

Same as 
current

None

Restricted Area 
R-5105 

Quay,
Roosevelt,
Curry

Ground
surface 

10,000 MSL Same as 
current

Same as 
current

None

Restricted Area 
R-5104A 

Roosevelt,
Curry

Ground
surface 

17,999 MSL Same as 
current

Same as 
current

None

Restricted Area 
R-5104B 

Roosevelt,
Curry

18,000 MSL 23,000 MSL Same as 
current

Same as 
current

None

Melrose ATCAA Roosevelt, 
Curry

24,000 MSL 30,000 MSL Same as 
current

Same as 
current

None

Pecos ATCAA Same as 
Pecos North 
and South 

18,000 MSL 30,000 MSL Replaced by 
Sumner 
ATCAA

Replaced 
by Sumner 
ATCAA

Replaced by 
Sumner ATCAA 

Sumner South 
ATCAA

Curry,
Roosevelt,
Chaves, 
Lincoln
De Baca 

24,000 MSL 51,000 MSL 18,000 MSL 50,000 MSL None (aligned with 
J-74) 
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Table 2-2.  Airspace Descriptions 
(Page 2 of 2) 

Training Airspace 
Underlying

Counties
Current 
Floor1

Current 
Ceiling

Proposed
Floor

Proposed
Ceiling

Proposed Lateral 
Expansion?

Sumner North 
ATCAA

De Baca, 
Guadalupe, 
Curry

N/A N/A 18,000 MSL 30,000 MSL 
(50,000 
MSL
twice/mon
th during 
low
commercial 
traffic) 

Yes, to N to 
horizontal 
boundary of Pecos 
MOA

Capitan ATCAA Lincoln, 
Chaves

N/A N/A 18,000 MSL 32,000 MSL New ATCAA 

Note: 1. Average ground elevation in the region of military training airspace under consideration is approximately 
  5,000 MSL. 
 MOA = Military Operations Area 
 ATCAA = Air Traffic Control Assigned Airspace 
 AGL = above ground level 
 MSL = mean sea level 
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The existing Sumner ATCAA would be extended to the north to conform to the northern border 
of the Pecos MOA and adjusted to align and be consistently 5 nautical miles (nm) below Jet 
Route J-74 (J-74).  The Sumner ATCAA would replace the existing Pecos ATCAA.  A Sumner 
North ATCAA would be created to overlie the northern portion of the Pecos MOA not covered 
by Sumner South ATCAA from FL 180 to FL 300 or as assigned (used in conjunction with 
Pecos/Taiban MOAs).  The 27 FW will request Sumner North ATCAA up to FL 500 for LFEs 
twice per month and twice per week during low demand traffic periods as defined by 
Albuquerque Center.  The airspace would be contiguous and would extend vertically from 500 
feet AGL to approximately 50,000 feet MSL when the ATCAA is activated for LFEs.   

The existing restricted areas, R-5104 and R-5105, allow low-altitude inert weapons delivery on 
Melrose AFR.  NMTRI does not include any changes in the shape of Melrose AFR or the shape 
or altitudes of the restricted areas supporting the range.  NMTRI does include the ability to fly 
at supersonic speeds to 10,000 feet MSL in existing airspace that overlies the Melrose AFR and 
associated restricted airspace.  There are no changes to Melrose AFR associated with the NMTRI 
proposal.

2.2.1.2 Creation of New Airspace 

Alternative A includes mitigations developed from the 
Draft EIS review process for the creation of a Capitan 
ATCAA to allow maneuvering between the existing 
Beak MOA/ATCAA (scheduled by Holloman AFB) 
and the expanded Pecos/Sumner ATCAA (scheduled 
by Cannon AFB).  The mitigations include abandoning 
the proposed Capitan MOA and reducing the Capitan 
ATCAA in size to FL180 (18,000 feet MSL) to FL320 
(32,000 feet MSL).  The Capitan ATCAA would be 
established by Letter of Agreement (LOA) between 27 
FW and Albuquerque Center.  The Capitan ATCAA 
would be scheduled through Albuquerque Air Route 
Traffic Control Center (ARTCC) in 2-hour blocks on an 
as-needed basis that is anticipated to be approximately 
twice per month.  Creation of this link would allow uninterrupted aircrew training between the 
Beak and Pecos airspaces for LFEs that typically involve approximately 20 aircraft and simulate 
combat missions (see Figure 1-6).   

The Capitan ATCAA would predominately overlie a portion of eastern Lincoln County, and 
include a small wedge of western Chaves County.  The geographic area 1.2 miles under the 
proposed airspace is approximately 450 square statute miles.  Figure 2-3 is a view from near 
Roswell that shows the proposed airspace changes and includes the new Capitan ATCAA.  This 
mitigated Alternative A responds to comments on the Draft EIS and avoids the potential for 
significant impacts to civil air traffic using the Roswell-Corona corridor. 

The new airspace also includes two adjustments to the Pecos MOA and Sumner ATCAA.  One 
is a small connection of the northwestern corner of the Pecos MOA and modified Sumner 
ATCAA to avoid a sharp right angle in that corner of the airspace.  The other is a sliver of 
airspace to align the northern edge of the Pecos MOA and overlying Sumner ATCAA at the 
same angle and consistently 5 nm south of J-74 (see Figure 2-2). 

Council on Environmental Quality 
Section 1508.20 defines “Mitigation” to 
include: 

(a) Avoiding the impact altogether by 
not taking a certain action or 
parts of an action. 

(b) Minimizing impacts by limiting the 
degree or magnitude of the action 
and its implementation. 

(c) Rectifying the impact by repairing, 
rehabilitating, or restoring the 
affected environment. 

(d) Reducing or eliminating the impact 
over time by preservation and 
maintenance operations during 
the life of the action. 

(e) Compensating for the impact by 
replacing or providing substitute 
resources or environments. 
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Figure 2-3.  Three-Dimensional View of Alternative A 
as Viewed From the Southeast Looking Northwest 

2.2.1.3 Authorization for Supersonic Operations 

Under Alternative A, supersonic operations would be authorized at altitudes above 10,000 feet 
MSL (approximately 5,000 to 6,000 feet AGL) in the modified Pecos MOA, the Sumner ATCAA, 
the Sumner North ATCAA, the Taiban MOA, the newly-created Capitan ATCAA, and in 
Restricted Airspace over the Melrose AFR. 

F-16 pilots are required to fully train for, and master, 
evolving tactics for today’s sophisticated and capable  
air-to-air and air-to-ground weapons.  They need to train as 
realistically as possible to the way they employ these 
weapons in combat.  In many cases, this involves bursts of 
supersonic speeds as they practice effective delivery 
techniques and simulated release of weapons such as the 
Joint Direct Attack Munition (JDAM), the Advanced 
Medium-Range Air-to-Air Missile (AMRAAM), and newer 
guided munitions.    

The F-16 is capable of flying and launching these modern weapons at supersonic speed, which 
is essential for specific combat situations.  When pilots attack a target, they must fly briefly at a 
steady altitude and speed to launch munitions.  During that time they are vulnerable to enemy 
threats.  At supersonic speeds, the timeframe during which aircrews are exposed to enemy 
threats is reduced.  In addition, modern munitions released at supersonic speeds can be 

F-16 pilots have the ability to 
launch munitions, such as the 
JDAM, at supersonic speeds. 
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released at greater distances from the target.  Supersonic weapons releases increase standoff 
distance from threats by as much as three times for some missions.  This distance increases 
aircraft and pilot survivability by enabling pilots to either completely avoid threat engagement 
zones or reduce threat effectiveness if avoidance is not possible.  When pilots are threatened by 
enemy action, such as a hostile radar tracking their aircraft, they must react at high speed to the 
threat to avoid or neutralize it.  If the threat is from another aircraft, supersonic flight effectively 
increases the release speed of the AMRAAM air-to-air missile.  This increase in release speed 
means that enemy aerial targets can be engaged at greater distances, and the aircrew’s exposure 
to enemy aircraft and air defense systems is reduced.   

The ability to fly at supersonic speeds at altitudes from 10,000 feet MSL and above is required 
for pilots to refine their tactics, learn rapid maneuvers, and practice delivery profiles for more 
effective use of the full capabilities of such weapons as the JDAM and AMRAAM.  Most 
portions of supersonic flight in the Pecos complex would be at altitudes above 30,000 feet MSL.  
If altitudes above 30,000 feet MSL were consistently available, nearly all of the air-to-air 
deliveries and 80 percent of the JDAM deliveries would be above that altitude.  Most supersonic 
operations below 30,000 feet AGL would tend to be on egress from a simulated munitions 
launch or in defensive maneuvering.  Defensive maneuvering could occasionally be down to 
10,000 feet MSL.  Practicing defensive maneuvering at supersonic speeds is currently limited by 
existing altitude constraints and limited access to altitudes above 30,000 feet MSL. 

2.2.1.4 Expanded Use of Chaff and Flares in New and Modified 
Airspace

Military aircraft are currently authorized to use RR-188 chaff (or equivalent), a variety of 
defensive flares in Restricted Areas (R-5104, R-5105), and M-206 (or equivalent) defensive flares 
in Taiban MOA, Sumner ATCAA, and in the Pecos MOA/ATCAA (see Figure 2-4).  Flares are 
currently authorized for use above 2,000 feet AGL under conditions not designated at, or above, 
high fire risk.  Chaff is also authorized in the northern portion of Visual Routes (VRs) 100/125 
(see Figure 3.1-2).  Under the Proposed Action, the use of RR-188 chaff and M-206 defensive 
flares would also be authorized in the new and modified airspace (Figure 2-4).  During public 
hearings on the Draft EIS, a commenter presented materials which were later identified as flare 
residual materials not consumed during deployment of the flares.  Subsequent review of the 
materials identified them as coming from Multi Jettison Unit (MJU)-7-type flares.  The flare type 
currently assessed for defensive training within the Pecos MOA complex is the M-206 flare 
which is one-half the size of the MJU-7-type flare (see Appendix B).  The Air Combat Command 
(ACC) and Cannon AFB have issued instructions to all users of the airspace directing that 
RR-188 chaff and M-206 flares (or their equivalents) are assessed for use in existing airspace and 
are proposed as part of NMTRI in airspace outside the restricted areas. 

New Mexico aircrews, transients, and other users will continue to use chaff and flares in the 
previously approved, existing airspace as well as in the new and modified airspace; however, 
no increase in the quantity of chaff and flares is anticipated.  Under NMTRI, when the National 
Fire Danger Rating System indicates high fire conditions or above, the minimum altitude for 
flare release would be revised to 5,000 feet AGL. 



 New Mexico Training Range Initiative EIS 

Page 2-12 2.0 Description of the Proposed Action and Alternatives 

Note:  VR-100/125, depicted on Figure 3.1-2, is also approved for chaff use. 

Figure 2-4.  Current and Proposed Areas for Chaff and Flare Use 

Pilots use chaff and flares as self-protection measures against radar-directed anti-aircraft 
artillery and radar-guided and heat-seeking missiles.  When pilots detect threats from these 
systems, they must respond instantly and instinctively using appropriate countermeasures.  The 
inability of pilots to actually use these countermeasures in training results in the loss of critical 
response habit patterns.  The instinctive nature of these habit patterns often determines a pilot’s 
survivability in a hostile environment.  The following discussion provides information 
characterizing military training chaff and flares that would be used under the proposed action.  
Figure 2-5 depicts the life cycle and processes upon release of chaff and flares. 
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Figure 2-5.  Life Cycle of Dispensing Chaff and Flare 

An annual total of 60,770 chaff bundles and 40,286 flares would continue to be authorized 
throughout the new, modified, and existing airspace.  Each chaff bundle has a 1-inch by 1-inch 
plastic or nylon end cap, a 1-inch by 1-inch plastic or nylon piston, and a 1-inch by 1-inch felt 
spacer that falls to the ground.  Each flare has a piston, end cap, one or two felt spacers, and a 
piece of aluminum-coated mylar wrapping (like stiff duct tape) that could be from 1-inch by 
1-inch to 2-inches by 13-inches depending on the extent to which the burning flare consumed 
the wrapper.  It is estimated that the average annual deposition of both chaff and flares residual 
pieces would be approximately one piece per 9 acres.  Chaff concentrations would be estimated 
to be approximately 0.14 grams (0.005 ounce) per acre per year.   

Winds at the altitude chaff and flares are deployed and at altitudes between deployment and 
the ground would affect the drifting and ultimate deposition of residual materials.  The 
eventual location of chaff fibers would depend on the release altitude and winds at different 
altitudes.  For the purpose of this study, all materials are assumed to fall to the ground under 
the airspace.  This produces estimates of higher concentrations than may actually occur in the 
environment.
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Chaff.  Modern training chaff (known as “angel hair” chaff) is typically designated as RR-188 
chaff.  Chaff consists of bundles of extremely small strands of aluminum-coated silica fibers that 
are designed to reflect radio waves from a radar set.  Chaff is made as small and light as 
possible so that it will remain in the air long enough to confuse enemy radar.  Individual chaff 
fibers are approximately the thickness of a very fine human hair and range in length from 0.3 
inch to 1.0 inch or more (0.76 centimeter to 2.5 centimeters).  The length of the chaff determines 
the frequency range of the radio wave most effectively reflected by that particular fiber.  Chaff 
fibers are cut to varying lengths in order to make it effective against the wide range of enemy 
radar systems that may be encountered.  Chaff approved for use in the Cannon airspace is 
RR-188 chaff or other versions of training chaff depending on the user.  This specific chaff 
contains fibers cut to lengths that will not interfere with radars operated by the FAA for Air 
Traffic Control (ATC) throughout the National Airspace System. 

About 5 million chaff strands are dispensed in each bundle of chaff.  When released from an 
aircraft, chaff initially forms an “electronic cloud” that disperses widely in the air.  Dispersed 
chaff effectively reflects radar signals and forms an image on a radar screen.  If the pilot quickly 
maneuvers the aircraft while momentarily obscured or “masked” from precise radar detection 
by the electronic cloud, the aircraft can avoid the threat.  When multiple chaff bundles are 
ejected, each forms a similar cloud that further confuses radar-guided weapons.  Chaff itself is 
not explosive; however, it is ejected from the aircraft pyrotechnically using a small explosive 
charge that is part of the ejection system.  The chaff dispenser remains in the aircraft.  Two 
1-inch square by -inch thick pieces of plastic and a felt spacer are ejected with the chaff.  On 
rare occasions, the chaff may not wholly separate and may fall to earth as a clump.  For more 
detailed information on chaff, refer to Appendix A. 

Flares.  M-206 (or equivalent) defensive training flares are magnesium pellets that, when 
ignited, burn for a short period (3.5 to 5 seconds) at approximately 2,000 degrees Fahrenheit 
(°F).  The burn temperature is hotter than the exhaust of an aircraft engine and therefore attracts 
and decoys heat-seeking weapons and sensors targeted on the aircraft.  The flares are wrapped 
with aluminum filament reinforced mylar and inserted into an aluminum case closed with one 
or two felt spacer(s) and a plastic end cap.  The top of the case has a pyrotechnic impulse 
cartridge that is activated electrically to produce hot gases that push one 1-inch square by ¼-
inch thick plastic or nylon slider, a 1-inch by 1-inch by ¼-inch thick end cap, and the 
magnesium flare material out of the flare dispenser mounted in the aircraft.  The parasitic type 
M-206 flare ignites as it is ejected from the dispenser and the flare consumes some or nearly all 
of the wrapping material around the flare.  Depending upon the amount of wrapping material 
consumed by the flare, a piece of aluminum-coated mylar material (similar to stiff duct tape) 
from 1-inch by 1-inch up to 2-inches by 13-inches could also fall to the ground.  On extremely 
rare occasions (estimated at 0.01 percent), a flare may not ignite and could fall to the earth as a 
dud flare.  For more detailed information on flares, refer to Appendix B. 

Use of training flares where approved within Cannon AFB-managed airspace would 
incorporate the following modified management practices: 

The minimum altitude for flare release in special use airspace will continue to be 2,000 
feet AGL (flares burn out after falling approximately 400 feet). 

When the National Fire Danger Rating System indicates high fire conditions or above, 
the minimum altitude for flare release would be raised to 5,000 feet AGL. 
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Cooperation with local agencies for mutual aid response to fires will continue. 

An education program for fire departments beneath the airspace will continue to include 
information on flares. 

These management practices would be applied to any new and modified airspace and the 
communities and agencies beneath the airspace under NMTRI. 

2.2.1.5 Training Activities Within the Proposed Airspace 

The primary users of the NMTRI proposed airspace are the 27 FW and the NMANG 150th

Fighter Wing (150 FW).  Table 2-3 describes the missions of these F-16 aircraft.  The purpose of 
the F-16 fighter aircraft is to provide day, night, all weather, and supersonic combat operations.  

Table 2-3.  Primary Users of NMTRI Airspace

Squadron Mission and Capabilities 
27 FW 
522nd Fighter Squadron 
“Fireballs” 

Conducts combat operations with an F-16C squadron.  Maintains continuous 
ability to rapidly deploy & support combatant commanders worldwide.  
Decisively employs the F-16CJ throughout the entire spectrum of missions 
including counter air, counter land, counter sea, and strategic attack.  
Maintains capabilities in High-Speed Anti-Radiation Missile Targeting 
System, Suppression of Enemy Air Defenses (SEAD), conventional, and 
non-conventional weapons.  Base Realignment and Closure (BRAC) 2005 
would reassign the aircraft by the end of Fiscal Year (FY) 08. 

27 FW 
523rd Fighter Squadron 
“Crusaders”  

Maintains continuous ability to rapidly deploy in support of combatant 
commanders worldwide with day or night F-16 combat ops.  Decisively 
employs the F-16C through the entire mission spectrum including 
interdiction, strategic attack, counter air, close air support, forward air control 
airborne, and combat search and rescue (CSAR).  Delivers global combat 
power through employment of conventional and precision-guided weapons.  
BRAC 2005 would reassign the aircraft by the end of FY 08. 

27 FW 
524th Fighter Squadron 
“Hounds of Heaven” 

Maintains capability to rapidly deploy to support combatant commanders 
worldwide with day or night all-weather combat operations.  Employs the  
F-16C throughout the mission spectrum, including air interdiction, strategic 
attack, counter air, Close Air support (CAS) and Forward Air Control 
Airborne (FAC-A).  Provides decisive combat power using night vision 
capabilities to deliver precision, conventional, and non-conventional 
weapons.  BRAC 2005 would reassign the aircraft by the end of FY 08. 

27 FW 
428th Fighter Squadron  
“Buccaneers”  

Representative of support the Air Force provides to allies, the hybrid United 
States (U.S.)/Republic of Singapore Air Force F-16C/D fighter squadron was 
manned by highly experienced U.S. instructor pilots, maintenance and 
support personnel.  Republic of Singapore Air Force personnel were trained 
in rapid deployment and tactical employment of the F-16C/D throughout a 
wide spectrum of missions including air-to-air, joint maritime, and precision 
air-to-ground weapons delivery.  Republic of Singapore Air Force stopped 
funding the program in FY 05. 

150 FW 
188th Fighter Squadron 
(NMANG) 
”Land of Enchantment 
Defenders” 

Has a primary flying mission to provide air interdiction support to the 
Twelfth Air Force, Air Combat Command (ACC), with worldwide 
deployment capability.  NMANG F-16s have played a key role in the 
developmental testing of many critical weapons at the White Sands Missile 
Range (WSMR) and various other locations.  The NMANG F-16 aircraft train 
in the Pecos and Taiban MOAs, Melrose AFR, and other airspace in New 
Mexico.
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The F-16 is a compact, multi-role fighter aircraft that provides a relatively low-cost, 
high-performance weapon system for the United States (U.S.) and allied nations.  The F-16 is 
highly maneuverable and has proven itself in combat.  The F-16C (single seat) and F-16D (dual 
seat) were introduced in 1984.  The F-16 is armed with a 20-millimeter, multi-barrel cannon 
mounted in the fuselage and can carry up to 500 rounds of ammunition.  Infrared-guided air-to-
air missiles can be mounted on the wingtips.  Under wing stations on the aircraft can be used to 
mount additional fuel tanks, air-to-air munitions, air-to-ground munitions, or electronic warfare 
pods.

F-16s are multi-role fighters with precision strike beyond visual range, and have both day and 
night capabilities.  As demonstrated in wars in Afghanistan and Iraq, the F-16 can employ 
advanced precision-guided bombs that can be released at greater distances from the target if 
dropped at supersonic speeds.  This enhances pilot survivability by allowing the pilot to keep 
enemy threats at a greater distance.  The three different types or “blocks” of F-16 aircraft in the 
27 FW and 150 FW are presented in Table 2-4.   

Table 2-4.  Characteristics of F-16 Aircraft Used by the 
Air Force 27 FW and NMANG 150 FW

F-16 Aircraft 
Block Engine

Current 
Advanced

Targeting Pod Missions

Block 30 F-110-
GE100

None Air-to-air (40%) 
Air-to-ground (60%) 

Block 40 F-110-
GE129

LANTIRN1, 2 Air-to-air (40%) 
Air-to-ground (60%) 

Block 50 F-110-
GE129

LANTIRN1, 2 Air-to-air (60%) 
Air-to-ground (40%) 

Block 52 F-100-
PW-229

LANTIRN1, 2 Air-to-air (45%) 
Air-to-ground (55%) 

Notes: 1. Combat mode used on approved government-controlled lands.  
 2. Other Advanced Targeting Pods such as Sniper XR or LITENING AT 

  will also be used in conjunction with the F-16 Common Configuration 
  Implementation Program upgrades. 

 LANTIRN = Low Altitude Navigation and Targeting Infrared for Night 

Operational activity levels of aircraft are normally expressed in terms of the number of sorties 
flown.  A sortie is defined as the departure of an aircraft from a base, performance of a mission 
or missions, and return of the aircraft to a base.  During the performance of a training mission, 
the aircrew may fly through several elements of military training airspace.  In order to account 
for the use of several airspace elements during the performance of a sortie, the term 
“sortie-operation” is used.  Thus, each time a flight occurs in a specific airspace element, this 
study counts it as one sortie-operation in that airspace for airspace and acoustical analysis.  
Several sortie-operations may be counted during the accomplishment of a single sortie as an 
aircraft flies through several airspace elements.  Thus, the number of sortie-operations is larger 
than the number of sorties. 

Table 2-5 presents the number of projected sorties in the airspace involved in this proposal for 
the 27 FW and NMANG.  These projections are for training sorties anticipated through Fiscal 
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Year (FY) 08.  As described in Chapter 5.0, Cumulative Effects and Other Environmental 
Considerations, Cannon AFB would continue to actively field ACC F-16 combat coded aircraft 
through that time.  Table 2-6 presents the 27 FW and NMANG F-16 training altitude profile.  
The table demonstrates the high altitude training of the F-16, with nearly 90 percent of the 
training time spent above 5,000 feet AGL.  Other military units use the airspace on an infrequent 
basis.  Other aircraft using the airspace include B-1B bombers from Dyess AFB.  The B-1Bs 
schedule the airspace from one to five times per week, flying one to three aircraft during a 
scheduled period.  Other aircraft flown in the airspace infrequently include A-10s, F-15s, 
F/A-18s, F-22s, German Air Force Tornados, B-52s, C-130s, and various helicopters.  LFEs, 
which typically occur once or twice a month, involve approximately 20 participating aircraft of 
a variety of types (personal communication, Berg 2004). 

Table 2-5.  Sorties Projected for the NMTRI Airspace1

PROPOSED F-16 ANNUAL SORTIES

Airspace Day Night Total 
Pecos MOA 1,064 56 1,120 
Pecos ATCAA 1,064 56 1,120 
Sumner North ATCAA2 532 28 560 
Sumner South ATCAA 1,862 98 1,960 
Capitan ATCAA2 53 3 56 
Melrose AFR 
(R-5104/5105) 692 36 728 

Totals 5,320 280 5,600 
Note: 1. Projections are through FY 07. 
 2. New airspace units. 
Source: Extrapolated projections from personal communication, Berg 2004. 

Table 2-6.  Altitude Profile for F-16 Training 

Altitude
(in feet) 

Percentage of Time at 
Altitude

Above 24,000 MSL1 47 
18,000 MSL – 23,999 MSL 22 
10,000 AGL2 – 17,999 MSL 10 

5,000 AGL – 9,999 AGL 10 
2,000 AGL – 4,999 AGL 7 
1,000 AGL – 1,999 AGL 3 

500 AGL – 999 AGL 1 
Notes: 1. MSL = mean sea level 
 2. AGL = above ground level 
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Sorties identified as occurring during the day are those conducted between the hours of 7:00 
a.m. to 10:00 p.m.  Night sorties are used in the acoustical analysis to determine the amount of 
“environmental night” activities between 10:00 p.m. to 7:00 a.m.  Sorties during this time period 
are given a noise penalty in the acoustical analysis.  Depending on the amount of sunlight, after 
dark sorties may or may not occur during environmental night. 

One aspect of NMTRI involves proposed authority to conduct supersonic operations at 
altitudes as low as 10,000 feet MSL.  Not all training events require supersonic flight.  Those that 
require it do not require it all of the time.  Aircrews do not fly at supersonic speeds for long 
periods, especially at altitudes near 10,000 feet MSL, due to overall mission profiles and tactics, 
and the extremely high rate of fuel consumption at supersonic speeds.  The difference between 
the potential for supersonic flight during a mission and the projected actual time a mission 
would fly supersonically is presented in Table 2-7. 

Table 2-7 presents the F-16 annual training mission events, the potential sortie operations, and 
the hours of flight time associated with these requirements.  A mission event is a specific 
training activity in a specific airspace.  As an example, pilots would perform 3,229 Surface 
Attack Tactics (SAT) in a year.  If one aircraft practiced two SATs in each of two airspace units 
during one sortie, that training flight would represent one sortie with four mission events.  The 
table lists the sortie-operations within each mission category that would have the potential to 
fly supersonically and the hours of potential supersonic operations.  The table also presents the 
projected number of sortie-operations by mission type and the hours of training projected to be 
flown at supersonic airspeeds.

Another aspect of NMTRI involves lowering the floor of the Pecos/Sumner airspace complex to 
a uniform 500 feet AGL.  Not all training events require flight in low-altitude regimes and F-16 
aircrews do not fly at low altitudes for long periods as noted on Table 2-6.  Approximately 40 
percent of the low-level training flights below 1,000 feet AGL occur within the Restricted Areas 
(R-5104/R-5105).  The difference between the potential for low-level training and the projected 
actual time spent in low-level training is presented in Table 2-8. 

Table 2-8 presents important aspects of low-altitude flights below 1,000 feet AGL associated 
with the NMTRI proposal.  The table identifies the training mission requirements, the annual 
hours of flight time for each mission, the potential number and annual hours of low altitude 
missions, and the projected numbers and hours of training that are expected to actually be 
flown at low altitudes.  The total number of F-16 hours below 1,000 feet AGL is projected to be 
less than one percent of the annual training hours in the airspace. 

The 27 FW, 150 FW, and other users would apply the full spectrum of their training in missions 
and tactics approximately twice per month in LFEs.  During these exercises, approximately 20 
aircraft will fulfill the variety of roles expected during actual combat.  Figure 1-6 schematically 
depicts a representative LFE.  The numbers and types of training events presented in Tables 2-7 
and 2-8 include the anticipated twice monthly LFEs.  During these exercises, “attacking” aircraft 
would assemble or stage in the Beak ATCAA and attack by transiting through the Capitan 
ATCAA into the Pecos ATCAA.  As they attack, they would maneuver to counter ”enemy” 
aircraft and ground-based threats.  These maneuvers could include use of defensive chaff and 
flares and supersonic speeds.  Assigned aircraft would accelerate to supersonic speeds when 
necessary and simulate munitions launches at targets.  Aircraft would then perform missions 
attacking Melrose AFR with practice or simulated munitions.  Pilots would assemble in 
formations to complete their missions. 
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Table 2-7.  Annual Mission Events with Potential for Supersonic Flight 

TOTAL F-16 ACTIVITY1
POTENTIAL SUPERSONIC 

OPERATIONS
ESTIMATED SUPERSONIC 

OPERATIONS

Training
Events

Mission
Events

Total
Hours

Mission
Events

Hours of 
Airspace 

Use
Mission
Events

Hours of 
Airspace 

Use

BSA 1,495 1,971 0 0 0 0 

SAT Day 3,229 4,311 3,229 479 968 143 

SAT Night 1,397 1,886 1,397 207 418 63 

CAS Day 1,684 2,273 0 0 0 0 

CAS Night 411 555 0 0 0 0 

J-SEAD 40 53 0 0 0 0 

Sweep 277 374 277 41 221 33 

FP Day 672 908 672 100 538 80 

FP Night 356 481 356 53 285 42 

DCA Day 1,780 2,341 1,781 263 1,424 210 

DCA Night 888 1,167 887 131 444 66 

ACM 1,051 1,387 1,052 155 106 15 

BFM 1,378 1,829 1,378 204 138 19 

Red Air 2,181 2,882 2,182 323 872 129 

CC Option 1,842 2,487 1,842 273 185 27 

Total 18,681 24,905 15,053 2,229 5,599 827 
BSA= Basic Surface Attack 
SAT Day= Surface Attack Tactics 
conducted during day 
SAT Night= Surface Attack Tactics 
conducted during darkness 
CAS Day= Close Air Support 
conducted during day 
CAS Night= Close Air Support 
conducted during darkness 

J-SEAD= Joint Suppression of Enemy 
Air Defense, includes DEAD = 
Destruction of Enemy Air Defense 
Sweep= Ensure Control of Battlefield 
FP Day= Force Protection conducted 
during day 
FP Night= Force Protection 
conducted during darkness 

DCA Day= Defensive Counter-Air 
conducted during day  
DCA Night= Defensive Counter-Air 
conducted during darkness 
ACM= Air Combat Maneuvering 
BFM= Basic Fighter Maneuvering 
Red Air= Aircraft Acting as Enemy 
CC Option= Commander’s Option; 
could include any mission 

Note: 1.  27 FW and NMANG through first quarter FY 08. 
Source:  Air Force 2004a  
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Table 2-8.  Annual Mission Events with Potential for 
Conducting Low-Altitude Flight1

TOTAL F-16 ACTIVITY
POTENTIAL LOW-

ALTITUDE OPERATIONS
PROJECTED LOW-

ALTITUDE OPERATIONS

Training
Events

Mission
Events

Total
Hours

Mission
Events

Hours of 
Airspace 

Use
Mission
Events

Hours of 
Airspace 

Use

BSA 1,495 1,971 0 0 0 0 

SAT Day 3,229 4,311 3,229 387 807 97 

SAT
Night

1,397 1,886 1,397 168 71 8 

CAS Day 1,684 2,273 1,684 202 337 40 

CAS
Night

411 555 411 49 4 2 

J-SEAD 40 53 0 0 0 0 

Sweep 277 374 0 0 0 0 

FP Day 672 908 0 0 0 0 

FP Night 356 481 0 0 0 0 

DCA Day 1,780 2,341 0 0 0 0 

DCA
Night

888 1,167 0 0 0 0 

ACM 1,051 1,387 0 0 0 0 

BFM 1,378 1,829 0 0 0 0 

Red Air 2,181 2,882 2,182 262 218 27 

CC
Option

1,842 2,487 1,842 221 185 22 

Total 18,681 24,905 10,745 1,289 1,622 196 
BSA= Basic Surface Attack 
SAT Day= Surface Attack Tactics 
conducted during day 
SAT Night= Surface Attack Tactics 
conducted during darkness 
CAS Day= Close Air Support 
conducted during day 
CAS Night= Close Air Support 
conducted during darkness 

J-SEAD= Joint Suppression of Enemy 
Air Defense, includes DEAD = 
Destruction of Enemy Air Defense 
Sweep= Ensure Control of Battlefield 
FP Day= Force Protection conducted 
during day 
FP Night= Force Protection 
conducted during darkness 

DCA Day= Defensive Counter-Air 
conducted during day 
DCA Night= Defensive Counter-Air 
conducted during darkness 
ACM= Air Combat Maneuvering 
BFM= Basic Fighter Maneuvering 
Red Air= Aircraft Acting as Enemy 
CC Option= Commander’s Option; 
could include any mission 

Note: 1.  Through first quarter FY 08. 
Source: Personal communication, Berg 2004 



New Mexico Training Range Initiative EIS  

2.0 Description of the Proposed Action and Alternatives Page 2-21 

2.2.2 Draft EIS Proposed Action 

The Draft EIS Proposed Action involves several airspace changes that are described for the 
preferred alternative in Section 2.2.1.  These include expanding the Pecos MOA laterally; 
establishing a consistent floor of 500 feet AGL in the Pecos MOA; creating the Sumner North 
ATCAA, supersonic operations as low as 10,000 feet MSL (approximately 5,000 to 6,000 feet 
AGL) in the modified Pecos MOA/ATCAA and in the R-5104 portion of Melrose AFR, and 
training with chaff and flares in the modified and new airspace.  The Draft EIS Proposed Action 
included four changes not included in the preferred alternative, Alternative A.  These changes 
were 1) creation of a Capitan MOA/ATCAA with a floor of 12,500 feet MSL and a ceiling of 
50,000 feet MSL, 2) extension of the Sumner ATCAA (renamed the Pecos ATCAA) to the 
horizontal boundary of the Pecos MOA/ATCAA, 3) moving J-74 from its present route up to 17 
nm north of its current location, 5 to 7 miles north of the extended Sumner ATCAA renamed 
Pecos ATCAA, and 4) deploying M-206 flares above 2,000 feet AGL under any National Fire 
Danger Rating System fire conditions.  Figure 2-6 presents the Draft EIS Proposed Action.   

Figure 2-6.  Draft EIS Proposed Action 

In response to public and agency comments on the potential significance of impacts to 
commercial aviation, the FAA and Air Force identified mitigation measures that could reduce 
the potential impacts (abandoning the proposed Capitan MOA and reducing the size of the 
Capitan ATCAA). 

When the Draft EIS Proposed Action included a relocation of J-74, an air traffic study was 
performed to evaluate potential conflicting land uses.  The Draft EIS air traffic study area, 
presented in Figure 2-7, was evaluated for all applicable environmental resources.  This area 
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was considered when the potential existed for J-74 to be relocated into the air traffic study area.  
Appendix I provides further information on this study area. 

Figure 2-7.  Air Traffic Study Area 

The training activities within the Draft EIS Proposed Action new and expanded airspace would 
include the following: 

Training in the Draft EIS Proposed Action airspace would consist of the number of 
annual sortie operations presented in Table 2-5.  The 27 FW, 150 FW, and other users 
would apply the full spectrum of missions and tactics presented in Table 2-5.  Tables 2-6 
and 2-7 present the estimated supersonic and projected low-altitude training within the 
Alternative A airspace.  Training in the airspace would be by 27 FW, 150 FW, and other 
users of the airspace as described in Section 2.2.1.5. 

LFEs of approximately 20 aircraft would be conducted twice monthly as depicted on 
Figure 1-6.  Under the Draft EIS Proposed Action, training aircraft would have had a 
somewhat larger airspace to transition from the Beak airspace and greater access to 
ATCAA airspace within which to practice high altitude maneuvers. 

Supersonic training from 10,000 feet MSL (5,000 to 6,000 feet AGL) to permit pilots to 
refine their tactics, learn maneuvers, and practice delivery profiles of current air-to-air 
and air-to-ground munitions (see Section 2.2.1.3). 

Chaff and flare use would be expanded to the new and modified airspace.  Pilots would 
train in defensive maneuvers by using chaff and flares as self-protection measures 
against either infrared or radar-directed air- and ground-based threats.  The annual total 
of 60,770 chaff bundles and 40,286 flares would continue to be authorized and would be 
used throughout the existing, modified, and new airspace.  Flares would be deployed at 
a minimum altitude of 2,000 feet AGL during any fire conditions and are designed to 
burn out after falling approximately 400 feet.   



New Mexico Training Range Initiative EIS  

2.0 Description of the Proposed Action and Alternatives Page 2-23 

2.2.3 Alternative B  

Alternative B actions included the airspace changes 
described in Section 2.2.2 and depicted in Figure 2-8.  
Alternative B differed from the Draft EIS Proposed Action 
by not including creation of a new Capitan MOA/ATCAA.  
The Alternative B airspace modifications involved 
expanding the Pecos MOA/ATCAA laterally and 
establishing a consistent floor of 500 feet AGL in the Pecos 
MOA.  The northern expansion of the Sumner ATCAA 
was part of Alternative B, as was the relocation of J-74.  
Supersonic operations would be authorized as low as 
10,000 feet MSL (5,000 to 6,000 feet AGL) in the modified 
Pecos MOA/ATCAA, the Sumner ATCAA, the Sumner 
North ATCAA, the Taiban MOA, and in the R-5104 
portion of Melrose AFR.  Chaff and flares would have been 
authorized for use in the modified airspace as described 
for the Draft EIS Proposed Action.  Figure 2-9 presents a 
top down view of this alternative. 

Figure 2-9.  Alternative B 

The Capitan MOA/ATCAA would not have been created and would not connect the Beak 
MOA/ATCAA and the Pecos airspace complex.  A transition corridor between the Beak and 
Pecos MOAs would be temporarily activated to support each individual LFEs.  Although this 
occurs on an as needed basis today, it is not optimum for the long-term training needs of the 27 

Figure 2-8.  Alternative B 
Airspace Composition
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FW and NMANG.  Without the Capitan MOA/ATCAA, staging, ingress, and maneuvering 
airspace, Alternative B would affect LFEs by reducing the amount of useable airspace available 
for developing realistic combat scenarios.  This would reduce the ability to fully train as 
described in Section 2.2.1.5. 

The training activities within the new and expanded airspace under Alternative B would 
include the following: 

Training in the Alternative B airspace would consist of the number of annual sortie 
operations presented in Table 2-5.  The 27 FW, 150 FW, and other users would apply the 
full spectrum of F-16 missions and tactics presented in Table 2-5.  Tables 2-6 and 2-7 
present the estimated supersonic and projected low-altitude training within the 
Alternative B airspace.  Training in the airspace would be by 27 FW, 150 FW, and other 
users of the airspace as described in Section 2.2.1.5. 

LFEs of approximately 20 aircraft would be conducted twice monthly as depicted in 
Figure 1-6.  Under Alternative B, the ability of attacking aircraft to stage, ingress, 
maneuver, and simulate launch of munitions after exiting the staging area in the Beak 
MOA would be substantially constrained by not having the Capitan MOA/ATCAA. 

Supersonic training from 10,000 feet MSL (5,000 to 6,000 feet AGL) to permit pilots to 
refine their tactics, learn maneuvers, and practice delivery profiles for air-to-air and air-
to-ground munitions (see Section 2.2.1.3). 

Chaff and flare use would be expanded to the new and modified airspace.  Pilots would 
train in defensive maneuvers by using chaff and flares as self-protection measures 
against radar-directed air and ground-based threats.  The annual total of 60,770 chaff 
bundles and 40,286 flares would continue to be authorized and would be used 
throughout the existing, modified, and new airspace.  Flares would be deployed at a 
minimum altitude of 2,000 feet AGL during any fire conditions and are designed to burn 
out after falling approximately 400 feet.   

2.2.4 No-Action Alternative 

Figure 2-10 presents the existing and No-Action airspace.  This is the same as the three 
dimensional view presented in Figure 1-4.  Under this alternative, F-16 aircrews would continue 
to use existing airspace managed by Cannon AFB.  Supersonic operations would continue 
above 30,000 feet MSL, and chaff and flare use would continue in Pecos MOA/ATCAA, Taiban 
MOA, R-5104/5105, and Sumner ATCAA for defensive training as previously approved. 
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Figure 2-10.  No-Action Alternative 

Under No-Action, most 27 FW and NMANG squadrons do not have the opportunity to train 
regularly with supersonic tactics.  This has resulted in pilots being deployed overseas with 
limited supersonic training.  No-Action would limit New Mexico aircrew training and increase 
training costs.  Aircrews would potentially be deployed overseas into combat without the 
benefit of being proficient in maneuvers needed in combat conditions. 

2.3 Alternatives Considered But Not Carried 
 Forward 

Throughout the alternative identification and screening process, as well as during public 
scoping, other candidate alternatives were considered to support the NMTRI purpose and need 
(as described in Sections 1.3 and 1.4).  The Air Force considered three additional candidate 
alternatives with adequate training airspace in the vicinity of Cannon AFB (see Figure 2-1).  
These candidate alternatives were not carried forward as operationally viable alternatives in 
this EIS.  These candidate alternatives were as follows. 

Increased Capabilities and Use of Mt. Dora MOA:  The existing Mt. Dora MOA is 
located at a distance from Cannon AFB and does not meet the operational criteria of 
maximizing F-16 training time or adjacency to a military training range.  The distance 
would force pilots to significantly reduce training time because they must allow for 
enough fuel to return to base.  The Mt. Dora MOA is not adjacent to a training range and 
does not permit training in the full spectrum of missions and tactics.  For these 
operational reasons, Mt. Dora MOA was not carried forward for detailed analysis as 
suitable for the NMTRI initiative.   
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Increased Capabilities and Use of Bronco MOA/ATCAA:  The existing Bronco 
MOA/ATCAA airspace provides training opportunities for multiple missions.  The 
Bronco MOA/ATCAA is currently fragmented by a corridor to allow air traffic to transit 
between Roswell, New Mexico, and Lubbock, Texas.  Although the Bronco 
MOA/ATCAA is an important piece of training airspace, its airspace configuration does 
not provide for continuous aircrew training into a weapons delivery range.  Access to a 
training range is the primary operational reason that precludes consideration of the 
Bronco MOA/ATCAA airspace as a viable alternative to meet the NMTRI purpose and 
need.  In addition, the population density below the Bronco airspace would further 
fragment the useful airspace as pilots seek to avoid population centers.  This reduces 
their ability to train with the required full spectrum of missions and tactics. 

Increased Use of White Sands Missile Range and Associated Airspace:  WSMR 
currently has supersonic training capabilities and contains a training range.  WSMR and 
associated training airspace, however, is not managed by Cannon AFB.  WSMR does not 
meet the utilization and availability criteria because multiple Army missions, Holloman 
AFB-based aircraft, and other users have priority over Cannon AFB training missions.  
Additionally, WSMR is distant from Cannon AFB and would not maximize training 
time.  For these operational reasons, WSMR was not carried forward as a viable 
alternative to meet Cannon AFB/NMANG requirements for primary mission training. 

2.4 Environmental Impact Analysis Process 

2.4.1 The NEPA Process 

This NMTRI Draft EIS has been prepared in accordance with NEPA (42 United States Code 
[USC] 4321-4347), Council on Environmental Quality (CEQ) (40 CFR § 1500-1508), and 32 CFR 
989, et seq., Environmental Impact Analysis Process (formerly known as Air Force Instruction [AFI] 
32-7061).  This process complies with FAA 7400.2, Procedures for Handling Airspace Matters.
NEPA is the basic national requirement for identifying environmental consequences of federal 
decisions.  NEPA ensures that environmental information is available to the public, agencies, 
and the decision maker before decisions are made and before actions are taken.   

An EIS is prepared as a tool for compiling information about a proposal and providing a full 
and fair discussion of environmental impacts to the natural and human environment.  
Reasonable alternatives to the proposed action as well as the No-Action Alternative are also 
evaluated in an EIS.  In this Draft EIS, the No-Action Alternative means that there would be no 
modifications or additions to the current airspace managed by Cannon AFB.  As described in 
Section 2.2.4, this will maintain training conditions as they are today.  The Air Force analyzes 
alternatives to ensure that fully informed decisions are made after review of the comprehensive, 
multidisciplinary analysis of potential environmental consequences.  Compliance with NEPA 
guidance for preparation of an EIS involves several critical steps summarized below. 

1. Announce that an EIS will be prepared.  For this NMTRI EIS, a Notice of Intent was 
published in the Federal Register on December 31, 2003. 
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2. Conduct scoping.  This is the first major step to identify the 
relevant issues to be analyzed in depth and to eliminate 
issues that are not relevant.  Scoping for this EIS ran from 
December 31, 2003 through March 1, 2004.  Throughout 
the 2-month period, the Air Force actively solicited 
comments through press releases, newspaper ads, public 
service announcements, flyers, letters, and postcards to the 
public, local governments, federal and state agencies, 
Native Americans, and pilot associations.  These entities 
were solicited to ensure that their concerns and comments 
about the proposal were included in the analyses.  In 
December 2003, the Air Force initiated the Interagency and 
Intergovernmental Coordination for Environmental 
Planning (IICEP) and submitted letters to local, state, tribal 
and federal agencies informing them of the Air Force’s 
intent to prepare this EIS (Appendix C).  Four scoping 
meetings were held in Portales, Fort Sumner, Vaughn, and 
Roswell, New Mexico to present details about the 
proposal, the NEPA process and opportunities for public 
and agency involvement (refer to Table 2-9).  
Approximately 75 members of the public and agency 
representatives attended the meetings.  In addition to 
receiving verbal and written comments at the scoping 
meetings, the Air Force also received written comments 
from the public and agencies through the mail.  To the 
extent possible, scoping comments have been used to 
shape the analysis and focus the issues in this Draft EIS (see Section 2.4.2).  Comments 
on the Proposed Action and alternatives will continue to be accepted throughout the 
environmental process.

3. Prepare a Draft EIS.  The Draft EIS is a comprehensive document for public and agency 
review.  The Draft EIS describes the NMTRI purpose and need, explains the Proposed 
Action and alternatives, presents the existing conditions in the region potentially 
affected, and provides analysis of the environmental consequences of the Proposed 
Action and each alternative, including the No-Action Alternative.  This Draft EIS has 
been distributed to agencies, regional libraries, and members of the public who have 
requested copies to ensure the widest dissemination possible.  The 45-day public 
comment period began when the Notice of Availability for this Draft EIS was filed in 
the Federal Register.

4. Public/Agency Review.  The 45-day public 
comment period provided the public and 
agencies the opportunity to review the Draft 
EIS and to provide comments on the analysis.  
This comment opportunity includes a series of 
public hearings held during the comment 
period.  The hearings give the public and 
agencies an opportunity to verbally comment 

Opportunities for public input include 
scoping meetings and public hearings. 
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on the Draft EIS after their review and evaluation of the document.  The hearings 
provide direct feedback to the Air Force from the public and agencies.  All comments 
received during the public comment period are incorporated into the Final EIS.  
Written comments submitted at public hearings and those received through the mail 
by the Air Force are given equal consideration in the preparation of the Final EIS. 

5. Prepare a Final EIS.  This Final EIS was prepared following the public comment period 
and includes all written comments and verbal testimony from public and agency 
reviewers during the public hearings and the comment period.  This Final EIS revises 
the Draft EIS to reflect public and agency comments, the Air Force’s responses, and 
additional information received from reviewers (refer to Chapter 6.0).  The Final EIS 
provides the decision maker with a comprehensive review of the potential 
environmental consequences of selecting the Proposed Action or an alternative.  A 
Notice of Availability (NOA) is published in the Federal Register to announce 
availability of the Final EIS.

6. Allow for Additional Public Involvement.  The Air Force will include an additional 30-day 
opportunity for public involvement and comment through the provisions outlined in 
32 CFR Part 989.20 which states:  “The Final EIS should be furnished to every person, 
organization, or agency that made substantive comments on the Draft EIS or requested 
a copy.  Although the Air Force is not required to respond to public comments 
received during this period, comments received must be considered in determining 
final decisions such as identifying the preferred alternative, appropriate mitigations, or 
if a supplemental analysis is required.”

7. Issue a Record of Decision.  The final step in the NEPA process is approval of the Record 
of Decision (ROD).  The NOA begins a 30-day waiting period before the ROD is 
signed.  The ROD identifies which action has been selected by the Air Force decision 
maker and what management actions or other measures would be carried out to 
reduce, where possible, adverse impacts to the environment.  

The goal is for this EIS to satisfy the NEPA requirements for both the FAA and the Air Force.  
FAA’s federal actions are dependent upon the special use airspace proposal.  Figure 2-11 
depicts the FAA non-regulatory special use airspace process.  Should the jet route be moved, a 
separate process is required. 

2.4.2 Issues Identified During the Public Review of the 
 Draft EIS 

Table 2-9 identifies the location of the four NMTRI public hearings conducted as part of the 
environmental analysis.  Comments and testimony during public hearings and other submitted 
comments resulted in the issues presented in Table 2-10.  These issues are discussed in the 
baseline or existing conditions in Chapter 3.0 and the resource analysis in Chapter 4.0 of this 
EIS.
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Table 2-9.  NMTRI Public Hearings Conducted During January 2005 

Date Time Location Address 
January 24, 
2005 
Monday

6:00 – 8:00 p.m. Goddard High School Little Theater 701 East Country Club Road 
Roswell, NM 

January 25, 
2005 
Tuesday

6:00 – 8:00 p.m. Santa Rosa High School Technology 
Center

717 Third St. 
Santa Rosa, NM 

January 27, 
2005 
Thursday

6:00 – 8:00 p.m. Community Service Building, 
Courthouse Annex 

514 Ave. “C” 
Fort Sumner, NM 

January 28, 
2005   
Friday 

6:00 – 8:00 p.m. Clovis Community College Town 
Hall 

417 Schepps Blvd. 
Clovis, NM 

As described in the Draft EIS, some environmental resources were integrated into other 
resources and not carried forward for separate evaluation because it was determined that 
implementation of any of the alternatives would be unlikely to affect the resources.  These 
resources were air quality, visual resources, hazardous materials and waste management, and 
ground transportation.  A brief explanation of the reasons why these resources were not 
expected to be impacted is provided below: 

Air Quality:  The implementation of the Proposed Action or alternatives would not involve the 
demolition or construction of any facilities and there would be no proposed change in the 
number of aircraft sorties flown within the study area.  The majority of aircraft sorties occur 
above the mixing height for emissions and would not affect air quality on the ground.  Air 
quality within the area is currently in attainment for federal and state standards and no 
elements of the Proposed Action or alternatives are anticipated to have any affect on these 
standards. 

Hazardous Materials and Waste Management:  The implementation of the Proposed Action or 
alternatives would not increase the use of any hazardous materials.  There would be no 
demolition or construction associated with any element of the Proposed Action or alternatives 
that would generate any solid or hazardous waste.  There would be no increased use of flares or 
chaff.  Any residual materials from deployment of chaff and flares is addressed in the 
environmental discussions of safety, biology, and socioeconomics. 

Ground Transportation:  The implementation of the Proposed Action or alternatives would not 
involve an increase in base personnel or an increase in the use of the road or railroad systems in 
the study area and would not have the potential to interfere with the movement of vehicles.  
Transportation issues regarding aircraft, both commercial and general aviation, are addressed 
in the environmental discussions of airspace and socioeconomics. 

Visual Resources:  The implementation of the Proposed Action or alternatives would not 
involve the demolition or construction of any facilities that would have the potential to affect 
the visual environment.  The new and modified airspace locations are within close proximity to 
or under areas already in use by military aircraft for training, and therefore, the appearance of 
military aircraft would not be expected to change the existing viewshed.  Residual materials 
from chaff and flares are discussed in socioeconomics. 
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Note:  Specific requirements are found in FAA Order 7400.2. 

Figure 2-11.  FAA’s Non-Regulatory Special Use Airspace Standard 
Process 
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Table 2-10.  Public Review Issues by EIS Section 

Issue Raised 
Included in  

NMTRI EIS Section 
EIS Process 2.4 
Purpose and Need 1.1-1.4 
Addressing Additional Alternatives 2.3  
Airspace and Range Management 1.2.2, 1.3, 2.1, 2.2, 3.1, 4.1 

Restrictions on private or general aviation (includes radio 
communications) 

3.1.1, 3.1.2, 4.1.2, 4.1.3, 4.2.3 

Violations of agreed-to airspace/claims 2.2.1.5, 3.1.1, 3.1.2, 3.7.2 
Use of chaff and flares 2.2.1.4, 2.2.2, 2.2.3, 4.1.3 
Cumulative impacts from multiple military operations 4.1.2, 4.1.3, 5.1 
Increase in supersonic activities 4.1.3, 4.2.3 

Acoustic Environment 3.2, 4.2 
Sonic boom frequency and impacts  2.2.1.3, 2.2.2, 2.2.3, 3.2.2.2, 4.2.2, 

4.2.3 
Aircraft overflight and sonic boom effects on property,
electric systems, wireless signals, etc. 

4.2.2, 4.2.3 

Changes in noise levels 3.2.1, 3.2.2, 4.2.2, 4.2.3 
Safety 3.3, 4.3 

Chaff and flare use 3.3.2.1, 3.3.2.2, 4.3.3, 4.5.2.2, 4.5.3 
Noise and sonic boom safety to workers 4.2.2, 4.2.3 
Aircraft accidents  3.3.2.3; 4.3.3 
Communication with small aircraft 3.1.2, 4.1.3.1 

Physical Resources 3.4, 4.4 
Chaff and flares on land or water 4.3.3, 4.4.2, 4.4.3 
Oil and gas exploration or production 3.8.2.4, 4.4.2, 4.4.3, 4.8.3 
Weather/cloud dissipation, drought considerations and  
impact to grasslands 

4.2.2 

Biological Resources 3.5, 4.5 
Aircraft overflight and sonic boom effects on humans, workers, 
wildlife, horses, cattle, or ranching operations 

4.2.2, 4.2.3, 4.5.2.1, 4.5.3, 4.8.3 

Impacts on grasslands 3.5.2, 4.4.3, 4.5.2.2, 4.5.3 
Chaff and flares as debris 4.5.2.2, 4.5.3, 4.7.3 

Cultural Resources 3.6, 4.6 
Land Use and Recreational Resources 3.7, 4.7 

Impediments to property use (wind farms, oil and gas derricks,  
radio transmission/cell towers) 

3.1.2, 4.1.3.1, 4.3.3, 4.4.2, 4.4.3, 
4.7.3, 4.8.3 

Grazing and cattle 3.5.2.4, 4.5.2, 4.5.3, 4.7.3, 4.8.3 
Cannon AFB access to property or Cannon AFB and/or  
Melrose expansion 

2.2.1.1, Table 2-2, 3.7.2, 4.7.2, 4.7.3 

Socioeconomic 3.8, 4.8 
Land values 4.7.3, 4.8.3 
Effects on dairies, ranches, agricultural operations, or hunting income 3.8.2.2, 3.8.2.3, 4.8.3 
Wind farms or oil/gas production. 3.8.2.4, 3.8.2.5, 4.8.3 

Environmental Justice 3.9, 4.9 
Cumulative Actions 5.1 
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2.4.3 FAA Impact Analysis Categories 

When the FAA (participating in the NMTRI EIS as a cooperating agency) is the lead agency or 
proponent of an action, it considers analysis of an array of environmental resources similar to 
the Air Forces.  Table 2-11 lists those resource analysis categories, as identified in FAA Order 
1050.1 (revised 2004), and correlates them with the resources discussed in the NMTRI EIS. 

2.4.4 Regulatory Compliance 

This EIS has been prepared to satisfy the requirements of the NEPA (Public Law [P.L.] 91-190, 
42 USC 4321 et seq.) as amended in 1975 by P.L. 94-52 and P.L. 94-83.  The intent of NEPA is to 
protect, restore, and enhance the environment through well-informed federal decisions.  In 
addition, this document was prepared in accordance with Section 102 (2) of NEPA, regulations 
established by the CEQ (40 CFR 1500-1508), AFI 32-7061, (i.e., 32 CFR Part 989). 

This analysis of environmental resources considered all applicable federal, state, and local 
regulations in Chapter 3.0 and 4.0 of this document.  Certain areas of federal legislation, such as 
the Endangered Species Act (ESA) and National Historic Preservation Act (NHPA), have been 
given special consideration.  Other state and federal regulations used for guidance in this 
analysis are presented in Appendix D.   

Implementation of an alternative would involve coordination with several agencies.  
Compliance with the ESA involves communication with the Department of the Interior 
(delegated to the U.S. Fish and Wildlife Service [USFWS]) in cases where a federal action could 
affect listed threatened or endangered species, species proposed for listing, or candidates for 
listing.  The primary focus of this consultation is to request information on whether any of these 
species occur in the region of influence of an alternative.  If any of these species are present, a 
determination of the potentially adverse effects on the species is made.  Should no species 
protected by the ESA be affected by an alternative, no additional action is required.  A letter 
was sent to the appropriate USFWS office as well as New Mexico Department of Game and 
Fish, informing them of the alternatives and requesting information on protected species 
(Appendix C).   

The preservation of cultural resources falls under the purview of State Historic Preservation 
Office (SHPO), as mandated by the NHPA and its implementing regulations.  A letter was sent 
to the New Mexico SHPO and the Mescalero Apache, Jicarilla Apache, and Comanche tribes 
informing them of the NMTRI proposal (Appendix C).   

2.4.5 Permit Requirements 

This EIS has been prepared in compliance with NEPA; other federal statutes, such as the Clean 
Air Act and the Clean Water Act; Executive Orders (EOs); and applicable state statutes and 
regulations.  A list of Cannon AFB permits and certifications was compiled and reviewed 
during the EIS process.  Table 2-12 summarizes these applicable federal, state, and local permits 
and the potential for change to the permits due to implementing a NMTRI alternative.  No new 
permits are expected to be required. 
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Table 2-11.  Impact Analysis Categories Identified 
in FAA Order 1050.1E (2004). 

FAA Impact Analysis 
Categories 

How Addressed by NMTRI EIS 
Analyses  [relevant NMTRI EIS 
sections in brackets] Comment 

Air Quality  Not carried forward for further 
analysis

No change in number of sorties, 
aircraft type, or chaff or flare use; no 
construction or demolition 

Coastal Resources  Not Applicable Project airspace is not over or near 
coast line 

Compatible Land Use  Land Use and Recreational 
Resources [3.7, 4.7] 

Appendix I 

Construction Impacts  Not Applicable No construction activities associated 
with proposed action or alternatives  

Department of 
Transportation Act: Sec. 4(f)  

Land Use and Recreational 
Resources [3.7, 4.7] 

Appendix I 

Farmlands  Physical Resources [3.4, 4.4] and 
Land Use [3.7, 4.7] 

No potential to convert farmland to 
non-agricultural uses 

Fish, Wildlife, and Plants  Biological Resources [3.5, 4.5]  

Floodplains  Physical Resources [3.4, 4.4] No actions will encroach on a base (i.e., 
100 year flood) floodplain, or on any 
floodplain 

Hazardous Materials, 
Pollution Prevention, and 
Solid Waste  

Not carried forward for further 
analysis as a separate topic; see 
also Safety [3.3, 4.3] and 
Socioeconomics [3.8, 4.8] 

No increase in use of hazardous 
materials or generation of solid waste 

Historical, Architectural, 
Archeological, and Cultural 
Resources  

Cultural Resources [3.6, 4.6]  

Light Emissions and Visual 
Impacts  

Not carried forward for further 
analysis as a separate topic; see 
also Land Use and Recreational 
Resources [3.7, 4.7] 

Proposed action and alternatives occur 
in areas already overflown by aircraft; 
no light emissions 

Natural Resources and 
Energy Supply  

Not Applicable Aircraft will continue to use airspace 
and fuel under all alternatives 

Noise  Acoustic Environment [3.2, 4.2]  

Secondary (Induced) 
Impacts  

Discussed in each section and in 
cumulative impacts [5.0] 

Socioeconomic Impacts, 
Environmental Justice, and 
Children's Environmental 
Health and Safety Risks 

Socioeconomics [3.8, 4.8]  
Safety [3.3, 4.3] 
Environmental Justice [3.9, 4.9] 

Water Quality  Physical Resources [3.4, 4.4] Proposed action and alternatives will 
have no impact on water quality 

Wetlands  Biological Resources [3.5, 4.5]  No effects to wetlands, as action 
involves only airspace 

Wild and Scenic Rivers  Land Use and Recreational 
Resources [3.7, 4.7] 

No wild and scenic rivers are located 
beneath project airspace 
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Table 2-12.  Environmental-Related Permitting 

Permit Resource Preferred Alternative 

Air Quality Synthetic Minor Permit Air 
No change to air emissions and 
no changes needed to existing 
air quality permit. 

Cannon AFB National Pollutant Discharge 
Elimination System (NPDES) Storm Water Storm Water 

No construction on Cannon 
AFB and therefore no change to 
storm water discharge.   

Cannon AFB Non Discharge (Sludge Disposal) Waste Water 
No construction on Cannon 
AFB and therefore no change to 
waste water discharge.   

Cannon AFB Hazardous Waste Permit Hazardous
Waste

No change in Hazardous 
Wastes and therefore no 
change needed to existing 
permit.

Cannon AFB Discharge Plan (DP-873) Groundwater 
No construction on Cannon 
AFB and therefore no impact to 
groundwater resources. 

Aboveground Storage Tank  Registration 
Certification 

Hazardous
Materials 

No change in Hazardous 
Materials and no change 
needed to existing certification.   

2.5 Summary of Environmental Consequences 

Table 2-13 summarizes the potential environmental consequences of the preferred alternative 
(or mitigated Alternative A), the Draft EIS Proposed Action, Alternative B, and No-Action 
alternatives from the detailed impact analyses presented in Chapter 4.0, and cumulative effects 
from Chapter 5.0. 
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Table 2-13.  Summary of Impacts by Resource 
(Page 1 of 6) 

Preferred Alternative  
Alternative A (mitigated) 

Draft EIS Proposed 
Action  Alternative B No-Action 

AIRSPACE AND RANGE MANAGEMENT

J-74 would not be changed.  Commercial traffic 
would continue east-west transit through the 
Sumner North ATCAA except during twice per 
month LFE exercises scheduled by Albuquerque 
Center not during high civilian traffic.  This 
would avoid significant airspace impacts.  
Supersonic flight above 10,000 feet MSL is 
expected to create little impact regarding 
airspace management.  Sonic booms would 
increase from one per five days to two per three 
days.  Sonic boom overpressures would not be 
expected to have any effect on other aircraft 
flying in the airspace. 
No airspace impacts are expected from use of 
RR-188 chaff and M-206 (or equivalent-sized) 
flares in new or expanded airspace.  Proposed 
MOA and ATCAA expansions would not 
prohibit use of airway by other operators.  
General aviation pilots would use “see and 
avoid” rules in the existing and expanded MOA.   
Civil aviation flights could operate under the 
18,000 feet MSL floor or over the 32,000 feet MSL 
ceiling of the proposed Capitan ATCAA when 
activated for LFEs.  Alternative A with 
mitigations would not be expected to result in 
any significant impacts to airspace. 

Rerouting J-74 up to 17 nm 
north of its current location, 
or 5 to 7 nm north of the 
expanded Pecos North 
MOA/ATCAA, could 
impact a portion of the 
current routine commercial 
traffic transiting the area.  
A Capitan MOA/ATCAA 
from 12,500 feet MSL to 
50,000 feet MSL could 
impact civil airspace in the 
Roswell-Corona corridor. 
Supersonic, chaff and flare, 
and other airspace 
consequences are the same 
as under Alternative A. 

Rerouting J-74 could impact 
commercial traffic as noted 
for the Draft EIS Proposed 
Action.  Capitan 
MOA/ATCAA airspace 
would not be established so 
there would be no 
environmental 
consequences to the 
Roswell-Corona corridor.   
Supersonic, chaff and flare, 
and other airspace 
consequences are the same 
as under Alternative A. 

No airspace 
modifications or 
expansion of 
military training 
airspace would 
occur.  The training 
inefficiencies
resulting from the 
segmented
configuration of the 
existing airspace 
would continue.  
Supersonic flight 
would continue 
above 30,000 feet 
MSL with an 
estimated one sonic 
boom every five 
days.  Chaff and 
flare use would 
continue as assessed 
in existing airspace. 
Scheduling issues 
associated with joint 
military and civil 
use of the current 
airspace
configuration would 
continue. 
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Table 2-13.  Summary of Impacts by Resource 
(Page 2 of 6) 

Preferred Alternative  
Alternative A (mitigated) 

Draft EIS Proposed 
Action  Alternative B No-Action 

ACOUSTIC ENVIRONMENT

Change in the acoustic environment from 
subsonic operations is minor in most areas under 
the airspace.  Average noise levels under the 
existing Pecos South MOA would be reduced 
from 43 dB to 42 dB, due to training operations 
being spread over a larger volume of airspace.  
Average noise levels in the eastern low altitude 
expansion of the Pecos MOA would noticeably 
increase from an estimated ambient condition of 
25 - 36 dB to 42 dB.  Annual average noise levels 
adjusted for day-night and for sudden onset 
noise are all below the 55 dB noise level 
identified by USEPA as protective of public 
health and welfare with an adequate margin of 
safety.   
Average military aircraft noise levels under the 
Capitan ATCAA would be 25 to 28 dB.  Average 
military aircraft noise levels under the southern 
and western expansion of Pecos would be 
comparable to either under the Capitan ATCAA 
or the eastern expansion of Pecos, depending 
upon training activity.  Military aircraft would be 
noticed, but the calculated military noise level is 
within the estimated 25 - 36 dB ambient 
conditions or below the 55 dB noise level.  The 
projected change from 168 to 467 supersonic 
sorties per month would result in an average 
increase of sonic booms from one per five days to 
two per three days.  Sonic boom noise levels 
toward the center of the airspace would be a C-
Weighted Day-Night Sound Level (CDNL) 52 dB.  
Individual sonic booms would be noticeable and 
could be perceived as intrusive.  Peak 
overpressure values would not be strong enough 
to result in damage to human health or animals.  
Damage to structures is generally not expected, 
although vibration could affect or damage fragile 
items or items such as windows in poor 
condition.   

Noise levels generally 
would be comparable to 
Alternative A. Average 
noise levels in the Pecos 
South MOA would be 
reduced from 43 dB to 42 
dB.  Noise in the Pecos 
expansion would increase 
as described for Alternative 
A.  Military aircraft noise 
levels under Capitan would 
increase to 25 - 28 dB in an 
area with ambient noise 
levels of 25 to 36 dB.  These 
average noise levels are all 
below the 55 dB identified 
by USEPA. 
Sonic boom levels would be 
CDNL 52 dB with an 
average of two booms per 
three days toward the 
center of the airspace.  The 
sonic boom environment 
would be more 
concentrated toward the 
center of the airspace than 
near the edges.  Sonic boom 
effects would be as 
described Alternative A. 

Noise levels generally 
would be comparable to 
Alternative A.  Average 
noise levels in the Pecos 
South MOA would be 
reduced from 43 dB to 42 
dB.  Noise in the Pecos 
expansion would 
noticeably increase to 42 dB 
as described for Alternative 
A.   
The sonic boom 
environment and 
consequences would be the 
same as for Alternative A.  
The Capitan 
MOA/ATCAA would not 
be established and noise 
levels would remain at 
ambient levels in the area 
between the Beak and 
Pecos MOAs.   

Noise levels under 
the Pecos MOA 
would remain at 
existing 43 dB.  
Sonic booms would 
continue at one per 
five days and the 
baseline sonic boom 
environment would 
result in a CDNL 40 
dB toward the 
center of the 
airspace.  The 
acoustic
environment in the 
areas under the 
Sumner ATCAA not 
coincident with 
other airspace and 
between the Pecos 
and Beak MOAs 
would remain at the 
estimated 25 to 36 
dB ambient levels. 
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Table 2-13.  Summary of Impacts by Resource 
(Page 3 of 6) 

Preferred Alternative  
Alternative A (mitigated) 

Draft EIS Proposed 
Action  Alternative B No-Action 

SAFETY

No specific proposals associated with Alternative 
A would create new or unique ground safety 
issues.  Continuing J-74 on its established route 
would not change airspace safety.  Establishing 
the Capitan ATCAA with a floor of 18,000 feet 
MSL and using it two days per month would 
limit civil aviation traversing the area.  
See-and-avoid safety issues were raised by 
general aviation pilots who requested enhanced 
communication within the Pecos MOA complex.  
Supersonic or startle effects would not be 
expected to be a safety risk to humans or animals 
although startle effects of low overflight could 
impact penned animals.  Chaff has not been 
found to be harmful to domestic animals or 
wildlife.  Flares are designed and employed 
above 2,000 AGL in a manner that ensures that 
they are fully consumed before reaching the 
ground. Proposing flare deployment above 5,000 
AGL in fire conditions of high or above should 
result in minimal fire risk. 
Flight activity would continue at current levels.  
Risks of a Class A mishap would remain 
unchanged.  Emergencies, including life-flights, 
would continue to be supported by stopping 
military training in the affected airspace.  
Ground, ordnance, flight safety, and flare use 
risks are comparable to existing conditions.   

No aspects of the Proposed 
Action would be expected 
to create new or unique 
ground safety issues.  
Moving J-74 was identified 
as a potential safety risk 
during the Draft EIS review 
process.
Establishing the Capitan 
MOA and ATCAA would 
create a 12,500 MSL floor 
and a new MOA which 
were identified during the 
Draft EIS review process as 
a potential increased safety 
risk to civil aviation. 
Ground, ordnance, flight 
safety, and flare use risks 
are comparable to 
Alternative A.  

No specific proposals 
associated with Alternative 
B would create new or 
unique ground safety 
issues.  Moving J-74 would 
affect commercial traffic as 
described for the Draft EIS 
Proposed Action.  The 
Capitan MOA/ATCAA 
would not be established 
and there would be no 
effects on civil aircraft 
traversing the airspace 
between the Beak and 
Pecos MOAs.  Ground, 
ordnance, flight safety, and 
flare use risk assessments 
are comparable to 
Alternative A. 

No changes to 
airspace would 
occur.  Risks 
associated with 
airspace use, 
ground, ordnance, 
flight safety, and 
flare use would 
remain unchanged 
from current 
conditions. 
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Table 2-13.  Summary of Impacts by Resource 
(Page 4 of 6) 

Preferred Alternative  
Alternative A (mitigated) 

Draft EIS Proposed 
Action  Alternative B No-Action 

PHYSICAL RESOURCES

Effects to physical resources from NMTRI 
focused on chaff and flare use.  Chaff or flare 
debris would not accumulate in soil or water in 
quantities that would negatively affect their 
quality or uses.  Flares are designed to be fully 
consumed prior to reaching the ground; 
therefore there is a low probability of fire 
affecting physical resources due to flare use.  The 
total number of chaff and flares used in the 
Pecos/Sumner airspace complex would not 
change from the present.  Chaff fibers would be 
expected to be 0.005 ounces per acre per year and 
1-inch by 1-inch plastic or felt pieces from chaff 
or flares or aluminum-coated mylar wrapping 
from flares would be approximately one per 9 
acres per year.  No significant impact to physical 
resources would occur due to deployment of 
chaff and flares or any other component of 
Alternative A.   

Potential effects would be 
the same as under 
Alternative A.  Chaff fibers, 
end caps, or wrapping 
distribution would be the 
same as under Alternative 
A.  No significant impact 
would occur to physical 
resources. 

Potential effects would be 
essentially the same as 
under Alternative A.
Defensive chaff or flares 
would not be used by 
military aircraft between 
the Beak and Pecos MOAs.  
No significant impact to 
physical resources would 
occur under Alternative B. 

Effects to physical 
resources would be 
the same as under 
current conditions.  
Chaff and flare 
plastic or felt pieces 
from chaff and flares 
and mylar coated 
wrapping from 
flares would 
continue to be 
deposited at 
approximately one 
piece per 9 acres per 
year.  No significant 
impact to physical 
resources occurs 
under No-Action. 

BIOLOGICAL RESOURCES

No biological impacts are expected due to any 
changes in subsonic noise in existing airspace.  
Expansion areas would experience new levels 
of noise, which could cause short-term 
wildlife reactions such as shifts in habitat use 
or activities.  Habituation would be expected 
to reestablish behavior patterns. 
Noise from supersonic flights would expose 
animals to higher noise levels from sonic 
booms than currently experienced.  Animals 
could temporarily react negatively to more or 
louder sonic booms initially, but habituation 
to an average of two supersonic events every 
three days would be expected. A particularly 
close low level overflight or loud sonic event 
could result in a startle reaction and negative 
response to wildlife and livestock.  Such 
incidents would be random and infrequent.  
Wildlife and livestock would not be affected 
by residual chaff or flare materials. 
Flare deployment above 5,000 MSL during 
high or greater fire conditions would be 
expected to result in no substantive change to 
fire risk.  Any fire can affect agricultural 
resources, wildlife, and habitat.   

Effects to biological and 
agricultural resources 
would be essentially the 
same as those described 
under Alternative A.   

Effects to biological and 
agricultural resources 
would be essentially the 
same as those described 
under Alternative A.   
Resources under the 
proposed Capitan 
airspace would 
experience essentially the 
same effects as under 
existing conditions. 

Biological and 
agricultural
resources would 
continue to 
experience the 
effects of existing 
military training, 
including chaff and 
flare use and an 
average of one 
supersonic event 
per five days. 
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Table 2-13.  Summary of Impacts by Resource 
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Preferred Alternative  
Alternative A (mitigated) 

Draft EIS Proposed 
Action  Alternative B No-Action 

CULTURAL RESOURCES

Noise levels, including sonic booms, under 
Alternative A would not be sufficient to 
produce conditions that could adversely affect 
cultural or historic resources. Windows in less 
than good condition could be affected by an 
increased number and intensity of sonic 
booms.  The cultural and historic sites within 
established communities would not likely 
experience substantial noise impacts.  Use of 
flares is not expected to change fire risk.  
Distribution of chaff and flare residual 
materials is unlikely to adversely affect 
cultural resources. 

Effects to cultural and 
historic resources under 
Alternative A would be 
essentially the same as 
under Alternative A. 

Effects to cultural and 
historic resources under 
Alternative B would be 
essentially the same as 
under Alternative A. 

No change to 
effects on cultural 
resources.  Chaff 
and flare residual 
materials and sonic 
booms under the 
airspace would 
continue to occur. 

LAND USE AND RECREATION

There would be no anticipated change in 
general land use patterns, land ownership, 
land management plans, or special use areas 
for lands underlying the proposed airspace.
NMTRI does not include modifications to 
Cannon AFB or Melrose AFR.  Access to land 
would remain unaffected and noise levels 
would remain below identified USEPA levels 
for consideration of potential consequences.  
Current management of recreation-related 
resources and land used for recreation 
activities such as hunting would continue as 
under existing conditions. 
Increased noise levels due to supersonic flight 
may result in some increased human 
annoyance to population under the airspace 
(population density in the region is less than 1 
person per square mile).  No significant 
impacts to land use or recreation would be 
expected under Alternative A. 

Effects to land use and 
recreation resources 
similar to those under 
Alternative A.  NMTRI 
does not include 
modifications to Cannon 
AFB or Melrose AFR.  No 
impacts to land uses or 
recreation, including in 
the air  traffic study  area, 
would be expected. 

Effects to land use and 
recreation resources 
similar to those under 
Alternative A.  The 
Capitan MOA/ATCAA 
would not be established 
and effects on resources 
under the corridor would 
be the same as under 
existing conditions.  No 
impacts to land uses or 
recreation under 
Alternative B would be 
expected, including in the 
air traffic study  area. 

Land use and 
recreation
resources under 
the existing 
airspace would 
experience the 
same effects as 
under existing 
conditions. 
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Preferred Alternative  
Alternative A (mitigated) 

Draft EIS Proposed 
Action  Alternative B No-Action 

SOCIOECONOMICS

Expanded airspace and low-altitude flight would 
not be expected to result in any significant 
impacts to humans, livestock, economic pursuits, 
or land values in the region.  Commercial and 
general aviation traversing  on J-74 or Capitan 
ATCAA would not be significantly affected by 
the twice monthly ATCAA activation periods.   
Changes in noise would not have significant 
effects on land use, property values, recreation 
activity, ranching operations, wind energy 
projects, oil/gas exploration or production, or 
other economic pursuits.  Noise startle events, 
such as an increase in sonic booms from one per 
five days to two per three days, could result in 
negative impacts to a particular animal or human 
receptor, and the incidence of such an event may 
increase annoyance.  Five cases of damage to 
penned domestic animals were attributed to low 
level overflights under the Cannon AFB Pecos 
airspace complex between 1994 and 2005.  
Damage to property in good condition from 
noise effects would not be anticipated.  Older 
windows or fragile objects balanced on shelves 
could be vibrated or damaged as a result of an 
increase in sonic boom numbers or intensity.  The 
Air Force has established procedures for any 
damage claim. 
Chaff debris or residual flare components would 
not accumulate in sufficient quantities to affect 
property value or land uses although finding 
such materials on private or public property 
could result in annoyance.  The risk of flare-
induced fire in the affected area would continue 
to be minimal.   

Most socioeconomic effects 
would be the same as those 
described for Alternative A.  
Reconfiguring J-74 and 
redirecting other civil 
traffic could increase flight 
time by 1 to 2 minutes and 
concentrate more 
commercial traffic north of 
existing J-74.  Civil aviation 
flights could be required to 
fly at lower altitudes, use 
“see-and-avoid,” adjust 
schedules, or otherwise 
avoid an active Capitan 
MOA.  As noted in 
comments during the Draft 
EIS process, J-74 and 
Capitan MOA could affect 
civil aviation scheduling 
and economics.  Potential 
effects from noise, sonic 
booms, chaff, flares, and 
risk of fire would be the 
same as for Alternative A. 

Most socioeconomic effects 
would be the same as those 
described for Alternative A. 
The effects of rerouting J-74 
would be the same as 
under the Draft EIS 
Proposed Action.  The 
Capitan MOA/ATCAA 
would not be created under 
this alternative.  Potential 
effects from noise, sonic 
booms, chaff, flares, and 
risk of fire would be 
generally the same as for 
Alternative A.   

Effects on 
socioeconomic 
resources under the 
Pecos MOA 
complex would be 
the same as under 
existing conditions.  
This includes sonic 
booms from flights 
above 30,000 feet 
MSL, chaff and flare 
use in the currently 
approved airspace, 
and the current 
minimal fire risk 
from existing flare 
use.

ENVIRONMENTAL JUSTICE

No impacts related to Environmental Justice 
issues are anticipated.  There would be no 
effects on children. 

No impacts related to 
Environmental Justice 
issues or effects on 
children are anticipated. 

No impacts related to 
Environmental Justice 
issues or effects on 
children are anticipated. 

No change related 
to Environmental 
Justice issues are 
anticipated.
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3.0 AFFECTED ENVIRONMENT 

This chapter describes the condition of environmental resources within the areas potentially 
affected by the alternatives described in Chapter 2.0. 

The National Environmental Policy Act (NEPA) requires that the analysis address those areas 
and the components of the environment with the potential to be affected by the proposed 
action.  Locations and resources with no potential to be affected need not be analyzed. 

Public and agency scoping comments were used to focus the analysis on those environmental 
resources of interest to scoping participants.  Some environmental resources were not carried 
forward for evaluation in this Environmental Impact Statement (EIS) because it was determined 
that implementation of the Proposed Action or any of the alternatives would be unlikely to 
affect those resources.  These resources are air quality, hazardous materials and waste 
management, transportation and visual resources.  An explanation of the reasons why these 
resources were not expected to be affected was presented in Section 2.4.2.  The public and 
agencies review of the Draft EIS helped describe the potential consequences to the 
environmental resources.  Those consequences are addressed in Chapter 4.0.  Cumulative 
effects associated with other federal and regional action, including Base Realignment and 
Closure (BRAC) Act and designation of the new AFSOC mission, are described in Chapter 5.0. 

The expected geographic scope of potential impacts is known as the Region of Influence (ROI).  
The ROI for this project is defined for each environmental resource as the outermost boundary 
of potential environmental consequences.  The ROI generally is focused on the areas under or 
adjacent to the Pecos Military Operations Area (MOA)/Air Traffic Control Assigned Airspace 
(ATCAA) complex or affected by an alternative.  In addition to this ROI, each resource 
considered the air traffic study area, as described in Section 2.2.2.  No change in airspace use in 
the Beak MOA is proposed as part of the New Mexico Training Range Initiative (NMTRI). 

3.1 Airspace and Range Management 

3.1.1 Definition of the Resource 

Airspace management is defined as the direction, control, and handling of flight operations in 
the “navigable airspace” that overlies the geopolitical borders of the United States (U.S.) and its 
territories.  “Navigable airspace” is airspace above the minimum altitudes of flight prescribed 
by regulations under United States Code (USC) Title 49, Subtitle VII, Part A, and includes 
airspace needed to ensure safety in the takeoff and landing of aircraft (49 USC § 40102).  
Congress has charged the Federal Aviation Administration (FAA) with responsibility for 
developing plans and policy for the use of the navigable airspace and assigning by regulation or 
order the use of the airspace necessary to ensure the safety of aircraft and its efficient use (49 
USC § 40103(b); FAA Order 7400.2 2004).  Special Use Airspace (SUA) identified for military 
and other governmental activities is charted and published by the National Aeronautical 
Charting Office in accordance with FAA Order 7400.2 and other applicable regulations and 
orders.  Management of this resource considers how airspace is designated, used, and 
administered to best accommodate the individual and common needs of military, commercial, 
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and general aviation.  The FAA considers multiple and sometimes competing demands for 
aviation airspace in relation to airport operations, Federal Airways, Jet Routes, military flight 
training activities, and other special needs to determine how the National Airspace System  can 
best be structured to address all user requirements.  Specific rules and regulations concerning 
airspace designation and management are listed in FAA Order 7400.2.   

There are two categories of airspace or airspace areas, regulatory and non-regulatory.  Within 
these two categories, there are four types of airspace, Controlled, Special Use, Other, and 
Uncontrolled airspace.  Controlled airspace is airspace of defined dimensions within which air 
traffic control service is provided to Instrument Flight Rule (IFR) flights and to Visual Flight 
Rule (VFR) flights in accordance with the airspace classification (Pilot/Controller Glossary 
[P/CG] 2004).  Controlled airspace is categorized into five separate classes:  Classes A through 
E.  These classes identify airspace that is controlled, airspace supporting airport operations, and 
designated airways affording en route transit from place-to-place.  The classes also dictate pilot 
qualification requirements, rules of flight that must be followed, and the type of equipment 
necessary to operate within that airspace.  Uncontrolled airspace is designated Class G airspace. 

SUA is airspace of defined dimensions wherein activities must be confined because of their 
nature, or wherein limitations may be imposed upon aircraft operations that are not a part of 
those activities.  The types of SUA areas are Prohibited Areas, Restricted Areas, MOAs, 
Warning Areas, Alert Areas, Controlled Firing Areas, and National Security Areas. 

ATCAAs are classified as other airspace which includes advisory areas, areas that have specific 
flight limitations or designated prohibitions, areas designated for parachute jump operations, 
Military Training Routes (MTRs), and Aerial Refueling Tracks (ARs).  When not required for 
other needs, an ATCAA can extend the vertical boundary of training airspace as authorized for 
military use by the controlling Air Route Traffic Control Center (ARTCC). 

The United States Air Force (Air Force) manages airspace in accordance with processes and 
procedures detailed in Air Force Instruction (AFI) 13-201, Air Force Airspace Management.  AFI 
13-201 implements Air Force Planning Document 13-2, Air Traffic Control, Airspace, Airfield, 
and Range Management, and Department of Defense (DoD) Directive 5030.19, DoD 
Responsibilities on Federal Aviation and National Airspace System Matters.  It addresses the 
development and processing of SUA, and covers aeronautical matters governing the efficient 
planning, acquisition, use, and management of airspace required to support Air Force flight 
operations (Air Force 2001a). 

Range management involves the development and implementation of those processes and 
procedures required by AFI 13-212, Volumes 1, 2, and 3, to ensure that Air Force ranges are 
planned, operated, and managed in a safe manner, that all required equipment and facilities are 
available to support range use, and that proper security for range assets is present.  Specific 
direction on different range activities is contained in AFI 13-212, Volume 1, Range Planning and 
Operations, Volume 2, Range Construction and Maintenance, and Volume 3, SAFE-RANGE Program 
Methodology (Air Force 2001b, 2001c, 2001d).  The focus of range management is on ensuring the 
safe, effective, and efficient operation of Air Force ranges.  The overall purpose of range 
management is to balance the military’s need to accomplish realistic testing and training with 
the need to minimize potential impacts of such activities on the environment and surrounding 
communities (Air Force 2001b, 2001c, 2001d).   
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The airspace directly associated with the Proposed Action and alternatives includes Restricted 
Areas, MOAs, and ATCAAs.  The volume of airspace encompassed by the combination of 
airspace elements constitutes the ROI for airspace management.  The ROI for range 
management are those geographic areas consisting of government-owned land comprising the 
Melrose Bombing, Gunnery, and Electronic Combat Range complex, known as Melrose Air 
Force Range (AFR).

The Beak A, B, and C MOAs and associated ATCAA (Beak) is not included in the ROI for 
airspace.  Beak (on Figure 3.1-1) is proposed as part of NMTRI to be connected to the Pecos 
MOA complex.  Beak is a staging area for large-force exercises (LFEs) of approximately 20 
aircraft that are conducted approximately twice monthly.  No change in configuration or use of 
Beak is proposed under the Proposed Action or an alternative.  Under existing or No-Action 
conditions, Beak is used for selective mission training and assembly of aircraft to perform 
limited scope large-force training in the Pecos complex.  Under existing conditions, 
participating aircraft are not permitted to maneuver or otherwise perform training in missions 
as they transit between the Beak and Pecos complexes.  Since no change is projected to occur in 
or under the Beak MOA, it is a location not expected to be affected by an alternative. 

3.1.2 Existing Conditions 

Military Operations Areas 

The alternatives described in Chapter 2.0 include changes to Pecos MOAs.  Each MOA is 
airspace of defined vertical and lateral limits established below the Class A airspace floor of 
18,000 feet above mean sea level (MSL).  MOAs separate and segregate certain non-hazardous 
military activities from IFR traffic and to identify for VFR traffic where these activities are 
conducted (P/CG 2004).  MOAs are considered “joint use” airspace.  Non-participating aircraft 
operating under VFR are not prohibited from entering a MOA, even when the MOA is active 
for military use.  Aircraft operating under IFR must remain clear of an active MOA unless 
approved by the responsible ARTCC.  Joint use by both participating and VFR non-
participating aircraft is accomplished under the “see-and-avoid” concept described in 14 Code 
of Federal Regulations (CFR) § 91.113(b), which states that “[w]hen weather conditions permit, 
pilots operating IFR or VFR, vigilance shall be maintained by each person operating an aircraft 
so as to see and avoid other aircraft” (P/CG 2004).  Right-of-way rules are contained in CFR 
Part 91.  ARTCC provides separation of non-participating IFR aircraft within active MOAs in a 
variety of ways including restricting IFR traffic from the active MOA.  Lights out training is not 
currently conducted by 27 FW F-16s in the Pecos MOA.  However, under a Letter of Agreement 
(LOA) between the Albuquerque ARTCC and the 27 FW, the 27 FW could perform lights 
training if needed. 

During public hearings, some New Mexico general aviation pilots stated that they avoid flying 
through an active MOA.  They expressed specific concern that the Capitan MOA as presented in 
the Draft EIS Proposed Action would constrain air traffic.  They also expressed the opinion that, 
in practice, Albuquerque ARTCC does not grant clearance to enter an active MOA for non-
participating IFR traffic.  Clearances through an active MOA may be granted to non-
participating IFR traffic provided positive separation is maintained between participant and 
non-participant.
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Figure 3.1-1 presents the existing airspace associated with NMTRI.  This airspace includes the 
Pecos MOAs and the Taiban MOA.  The Pecos MOAs are four distinct MOAs that are divided 
into a north and south segment, with each segment having a high and low component.  In 
general, these MOAs abut each other horizontally and vertically, essentially forming one 
contiguous block of airspace.  The exception to this is the Pecos South High MOA, which 
extends to the south beyond the southern border of the Pecos South Low MOA.  This 
structuring of the MOA airspace, in effect, created a “shelf” of MOA airspace extending to the 
south of the southern border of the Pecos South Low MOA that begins at 11,000 feet MSL.  
Termed the “Roswell Shelf,” this afforded non-MOA airspace up to 11,000 feet MSL to support 
other aircraft transiting to and from Roswell, New Mexico.  This Roswell Shelf was needed prior 
to the 1997 improvements in FAA radar coverage at Roswell.  The Taiban MOA is situated 
along the northeastern edge of the Pecos MOAs.  This MOA effectively extends the Pecos North 
Low MOA and a portion of the Pecos South Low MOA eastward to the Restricted Airspace, 
which supports operations on Melrose AFR.  These MOAs are scheduled and managed by staff 
at Cannon Air Force Base (AFB); utilization is under the control of the Albuquerque ARTCC.   

Figure 3.1-1.  Existing Airspace Associated With NMTRI 

Air Traffic Control Assigned Airspace 

NMTRI proposes changes to ATCAAs.  ATCAAs are airspace of defined vertical and lateral 
limits, assigned by air traffic control (ATC), for the purpose of providing air traffic segregation 
between the specified activities being conducted within the assigned airspace and other IFR air 
traffic (P/CG 2004).  This airspace, if not required for other purposes, may be made available for 
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military use.  ATCAAs are normally structured and used to extend the horizontal and/or 
vertical boundaries of other SUA such as MOAs and Restricted Areas. 

The MOAs, Restricted Areas, and associated ATCAAs involved in the NMTRI airspace are 
developed, coordinated, used, and managed in accordance with LOAs between the 27th Fighter 
Wing (27 FW) and the Albuquerque Center.  For the NMTRI airspace, the LOA delegate 
airspace to Cannon AFB Radar approach Control, defines responsibilities, and outlines 
procedures for aircraft operations, air traffic control operations, and utilization of airspace for 
which the 27 FW is the scheduling authority.  Such LOAs are supplementary to the procedures 
in FAA Orders 7110.65 (Air Traffic Control) and 7610.4 (Special Military Operations). 

There are five ATCAAs associated with NMTRI.  The Pecos North and South ATCAAs overlie 
the Pecos North and South High MOAs.  The Sumner ATCAA overlies the Pecos ATCAA over 
the southern portion of the Pecos North High MOA, and all of the Pecos South High MOA.  In 
addition to extending the vertical boundaries of the Pecos airspace, the Sumner ATCAA also 
extends east and west of the Pecos airspace as depicted on Figure 3.1-1.  The Melrose ATCAA 
overlies the restricted airspace associated with Melrose AFR and is discussed in more detail 
below.  The MOAs and the Pecos and Sumner ATCAAs are described in Table 3.1-1.  And 
finally, there is a newly proposed Capitan ATCAA. 

Table 3.1-1.  Existing MOAs and ATCAAs Associated with NMTRI 

MOA/ 
ATCAA ALTITUDES HOURS OF USE

Minimum Maximum From To 

Controlling 
ARTCC

Pecos North Low MOA 500 AGL1 UTBNI2 11,000 
MSL 3

8:00 a.m.4 8:00 p.m.4 Albuquerque 

Pecos North High MOA 11,000 MSL UTBNI FL 1805 8:00 a.m. 8:00 p.m. Albuquerque 

Pecos South Low MOA 500 AGL UTBNI 11,000 
MSL

Inter By 
NOTAM6

Inter By 
NOTAM6

Albuquerque 

Pecos South High MOA 11,000 MSL UTBNI FL 180 Sunrise4 Sunset4 Albuquerque 

Taiban MOA 500 AGL UTBNI 11,000 
MSL

8:00 a.m. Midnight Albuquerque 

Pecos ATCAA FL 180 FL 300 When 
Requested7

When
Requested  

Albuquerque 

Sumner ATCAA FL 240 FL 510 When 
Requested 

When
Requested 

Albuquerque 

Notes: 1. AGL = Feet Above Ground Level 
 2. UTBNI = Up To, But Not Including 
 3. MSL = Feet Above Mean Sea Level.  Average ground elevation in ROI is approximately 5,000 MSL. 
 4. Times are Monday through Friday.  Additional scheduling is promulgated through Notices To Airmen 

  (NOTAM). 
 5.  FL = Flight Level.  Described in terms of hundreds of feet MSL using a standard altimeter setting.  

 Thus,  
  FL180 is approximately 18,000 MSL. 

 6. Inter By NOTAM = Times of use are intermittent, and are published in NOTAMs. 
 7. ATCAAs are scheduled when requested in conjunction with other military training airspace to  

  support required training, provided the airspace is available. 
Source: FAA 2000a; LOA 1996 
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The 27 FW and NMANG are projected to fly approximately 5,600 annual sorties through the 
first quarter FY 08 and conduct a range of training activities in this MOA/ATCAA airspace.  
Other aircraft using the airspace include B-1B bombers from Dyess AFB.  The B-1Bs schedule 
the airspace from one to five times per week, flying one to three aircraft during a scheduled 
period.  Other aircraft flown in the airspace infrequently include A-10s, F-15s, F/A-18s, F-22As, 
German Air Force Tornados, B-52s, C-130s, and various helicopters.  LFEs, which typically 
occur approximately two times per month, involve approximately 20 aircraft of varied types 
(personal communication, Berg 2004). 

Restricted Areas 

NMTRI does not propose any boundary changes to 
Restricted Areas.  Each Restricted Area is 
designated airspace that supports ground or flight 
activities that could be hazardous to non-
participating aircraft.  A Restricted Area is airspace 
designated under 14 CFR Part 73, within which the 
flight of aircraft, while not wholly prohibited, is 
subject to restriction.  Most restricted areas are 
designated “joint-use” and IFR/VFR operations in 
the area may be authorized by the controlling ATC 
facility when it is not being utilized by the using 
agency (P/CG 2004).  The restricted airspaces, 
R-5104A, R-5104B, and R-5105 support training 
activities on Melrose AFR.  R-5105 supports operations on the northern portion of the range 
while R-5104A and R-5104B support operations on the southern portion.  The Melrose ATCAA 
overlies R-5104B, and extends the vertical boundary of this airspace.  If R-5104A, R-5104B, and 
the Melrose ATCAA are all activated, operations on the southern portion of Melrose AFR are 
supported by a block of airspace that extends from the surface to approximately 30,000 feet 
MSL.  Specific elements of this airspace are described in Table 3.1-2. 

Table 3.1-2.  Restricted Airspace Description 

ALTITUDES

Airspace Minimum Maximum Controlling ARTCC 

R-5104A Surface UTBNI1 18,000 MSL2 Albuquerque 
R-5104B 18,000 MSL 23,000 MSL Albuquerque 
R-5105 Surface 10,000 MSL Albuquerque 
Melrose
ATCAA 

FL 2403 FL 300 Albuquerque 

Notes: 1.  UTBNI = Up to, but not including 
 2.  MSL = Feet above mean sea level 
 3.  FL = Flight Level.  FL 240 is approximately 24,000 feet MSL 
Source: FAA 2000a 

The airspace over Melrose AFR is 
restricted to military use.  No change in 
Melrose AFR is proposed as part of NMTRI. 
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Military Training Routes 

NMTRI does not propose any changes to MTRs.  MTRs are flight corridors developed and used 
by the DoD to practice high-speed, low-altitude flight, generally below 10,000 feet MSL.  
Specifically, MTRs are airspace of defined vertical and lateral dimensions established for the 
conduct of military flight training at airspeeds in excess of 250 knots indicated airspeed (IAS) 
(P/CG 2004).  MTRs are developed in accordance with criteria specified in FAA Order 7610.4 
(AP/1B 2003).  They are described by a centerline, with defined horizontal limits on either side 
of the centerline, and vertical limits expressed as minimum and maximum altitudes along the 
flight track.  MTRs are identified as Visual Routes (VR) or Instrument Routes (IR).  VRs are used 
by DoD and associated Reserve and Air Guard units for the purpose of conducting low-altitude 
navigation and tactical training under VFR below 10,000 feet MSL at airspeeds in excess of 250 
knots IAS (P/CG 2004).  IRs are used by DoD and associated Reserve and Air Guard units for 
the purpose of conducting low-altitude navigation and tactical training in both IFR and VFR 
weather conditions below 10,000 feet MSL at airspeeds in excess of 250 knots IAS (P/CG 2004).  
Although not involved with the NMTRI proposal, there are segments of five MTRs that pass 
through the Pecos MOA complex:  IR-113, VR-1107, VR-1195, VR-100, and VR-125.  Figure 3.1-2 
shows the military training routes in the vicinity of the Pecos MOA complex. 

Other Aviation and Airspace Use 

One public airport and three private airfields underlie Pecos MOA airspace.  The public airport, 
Fort Sumner, is situated under the Pecos North MOAs.  Although there is no controlled airspace 
associated with this airport’s operation, aeronautical charts reflect that the floor of the Pecos 
North Low MOA is restricted to 1,500 feet above ground level (AGL) in the airport’s vicinity.  
Private airfields Double V and Bojax are located under the Pecos South MOAs.  An airfield for 
El Paso Natural Gas is located on the extreme southern boundary of the Pecos South High 
MOA.

The Roswell commercial and general aviation airport is located south of the Pecos South High 
MOA.  Upgrades to the Roswell radar system after 1997 improved the ability of air traffic 
controllers to monitor aircraft in the Roswell shelf airspace proposed for the Pecos Low South 
MOA expansion. 

There are four Federal Airways (“Victor” Routes) in the vicinity of the Pecos MOAs.  V-264 
traverses southwest to northeast north of the Pecos MOAs, providing routing between the 
Corona Very High Frequency Omni-directional Radio Range and Tactical Air Navigation Aid 
(VORTAC) and Tucumcari, New Mexico.  V-291, V-68, and V-83 (see Figure 3.1-3) traverse 
northwest to southeast along the western border of the Pecos MOAs, and provide routing 
between the Corona VORTAC and Roswell, New Mexico.  All of these routes are situated 
outside of the boundaries of the Pecos MOAs.  Victor routes are not affected by the Capitan 
ATCAA.  Air carrier and air taxi traffic in the region is considered moderate; general aviation 
traffic in the region is considered relatively light (personal communication, Semanek 2004). 
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Figure 3.1-2.  Military Training Airspace in the Vicinity of Cannon AFB 
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One high-altitude Jet Route, Jet Route J-74 (J-74), provides direct east-to-west routing between 
the Texico VORTAC and the Corona VORTAC.  Jet routes are established under Federal 
Aviation Regulation (FAR) Part 71 in Class A airspace above Flight Level (FL) 180 to designate 
frequently used routings.  They have no specified width; width varies depending on many 
aeronautical factors (FAA 2004).  J-74 passes over the Pecos North High MOA, through the 
northern portion of the Pecos ATCAA, and over the restricted airspace associated with Melrose 
AFR.  The Pecos ATCAA is capped at FL300, and does not conflict with civil traffic generally at 
FL310 or higher.  Commercial traffic routed via direct or using J-74 fluctuates from light to 
heavy, depending on the time of day.  Most traffic involves operations to and from Dallas-Fort 
Worth, Texas.  Peaks normally occur during mid-morning and mid to late afternoon (personal 
communication, Semanek 2004).  The 27 FW seldom requests authorization to use this airspace 
because commercial traffic regularly makes it unavailable for military use.  The lack of access 
has “conditioned” military pilots to constantly work around this capped airspace and to ignore 
“bogeys” above FL300.  This diminishes the area for realistic training.   

North of J-74 and the Pecos complex, another Jet Route (J-72) traverses northwest to southeast.  
Further to the west, this route converges with the east-west routes J-6 and J-78.  Figure 3.1-3 
provides the locations of V-291, V-68, V-83, J-78, J-72, J-74, and Worth-3 (discussed below). 

Figure 3.1-3.  Existing Aircraft Usage Airspace 
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A standard instrument departure (SID) track (Worth-3) passes through the Pecos MOAs south 
of J-74.  Worth-3 supports departures from Dallas–Fort Worth and passes through the northern 
region of the Pecos South MOA in a northwesterly direction from Lubbock, Texas, to the 
Corona VORTAC.

Currently, LFEs involve transit between the Beak and Pecos MOAs.  This transit is 
accomplished using a temporary transit corridor between the two MOA complexes.  This 
corridor is informally defined, and requests for its use must be made in accordance with FAA 
procedures at least 10 days in advance.  Use of this transit corridor is accomplished through 
coordination between the 27 FW and Albuquerque Center (personal communication, Berg 
2004).

The ROI for NMTRI airspace includes four corridors depicted in Figure 3.1-3 and identified 
below.

Corridor A is the area on the northern edge of the existing Sumner ATCAA.  This is the 
area where J-74 and other directly routed traffic operate. 

Corridor B is situated north of Corridor A, and represents J-72 and direct traffic.   

Corridor C covers the area associated with the southern expansion of the Pecos South 
Low MOA, and addresses traffic using the Worth-3 SID. 

Corridor D is located west of the Pecos MOAs and east of the Beak MOA.  This area 
captures traffic transiting north and south to and from Roswell including traffic on 
V-291, V-68, and V-83.   

The FAA provided radar track data in these areas September 6 through the morning of 
September 10, 2004.  This time period was the most recent available that included an Air Force 
LFE which occurred on the morning of September 10, 2004.  The flight tracks and use rates are 
presented in detail in Appendix E.  Hourly use rates are presented in Table 3.1-3.  Times shown 
are Mountain Daylight Savings Time. 

For Corridor A, general aviation traffic averaged approximately 14 percent of all traffic.  The 
greatest total use of the airspace occurred on Thursday, September 9.  On a daily basis, the least 
intense use of the airspace is before 10:00 a.m. (except Thursday) and the most intense use of the 
airspace occurred between 10:00 a.m. and noon.  Traffic tapered off in the afternoon.  During the 
14-hour data collection period Monday through Friday, the airspace supported from 0 to 12 
operations per hour. 
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Table 3.1-3.  Hourly Aircraft Traffic in Each Corridor on Figure 3.1-3 

TIME OF DAY

0800
0859

0900
0959

1000
1059

1100
1159

1200
1259

1300
1359

1400
1459

1500
1559

1600
1659

1700
1759

1800
1859

1900
1959

2000
2059

2100
2159

Corridor A1

Monday 1 0 8 3 8 5 12 3 7 7 7 2 6 1 

Tuesday 0 0 8 7 7 6 3 6 8 6 11 3 6 7 

Wednesday 0 1 7 9 6 7 4 7 4 7 3 4 0 0 

Thursday 6 10 10 11 8 9 6 5 6 8 5 4 5 6 

Friday 1 0 7 6 3 3 -- -- -- -- -- -- -- -- 

Total Traffic 8 11 40 36 32 30 25 21 25 28 26 13 17 14 

Daily Average 1.6 2.2 8 7.2 6.4 6 5 4.2 5 5.6 5.2 2.6 3.4 2.8 

Corridor B1

Monday 0 0 12 12 8 10 7 13 11 11 12 6 8 3 

Tuesday 0 1 13 16 12 14 14 13 11 12 11 8 11 3 

Wednesday 2 1 14 17 6 6 20 12 10 8 12 1 14 14 

Thursday 0 1 12 19 10 10 11 12 8 13 7 8 10 10 

Friday 0 1 13 19 9 11 -- -- -- -- -- -- --  

Total Traffic 2 4 64 83 45 51 52 50 40 44 42 23 43 30 

Daily Average 0.4 0.8 12.8 16.6 9 10.2 10.4 10 8 8.8 8.4 4.6 8.6 6 

Corridor C1

Monday 1 0 3 2 5 7 5 7 5 0 6 1 3 3 

Tuesday 1 0 6 3 4 0 6 4 5 1 5 3 1 4 

Wednesday 0 0 4 6 5 2 8 4 5 3 4 0 2 0 

Thursday 2 0 5 5 2 4 7 3 7 3 1 3 1 1 

Friday 0 1 6 4 1 2 -- -- -- -- -- -- -- -- 

Total Traffic 4 1 24 20 17 15 26 18 22 7 16 7 7 8 

Daily Average 0.8 0.2 4.8 4 3.4 3 5.2 3.6 4.4 1.4 3.2 1.4 1.4 1.6 

Corridor D2

Friday 0 3 4 4 2 -- -- -- -- -- -- -- -- -- 

Total Traffic 0 3 4 4 2 -- -- -- -- -- -- -- -- -- 

Daily Average 0 3 4 4 2 -- -- -- -- -- -- -- -- -- 
Notes: 1. Traffic was recorded for a five-day work week from 6 September through 9 September 2004. 
 2. Traffic was recorded for 10 September 2004 during the time an Air Force LFE was in 
  progress. 
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For Corridor B, on average, general aviation traffic constituted approximately 12 percent of all 
traffic.  The greatest total use of the airspace occurred on Tuesday, September 7.  On a daily 
basis, the least intense use of the airspace is before 10:00 a.m. and the most intense use occurred 
between 10:00 a.m. and noon.  Traffic declined somewhat in the afternoon.  Overall, during the 
14-hour data collection period each day, the airspace supported from 0 to 20 operations per 
hour.

On Corridor C, general aviation traffic averaged approximately 21 percent of all traffic.  The 
greatest total use of the airspace occurred on Monday, September 6.  The least intense use of the 
airspace occurred before 10:00 a.m., with traffic picking up and remaining relatively at the same 
level through mid-afternoon.  The airspace supported from 0 to 8 operations per hour during 
the 14-hour data collection period each day. 

Corridor D flight traffic during the Friday morning LFE was 13 aircraft.  General aviation traffic 
constituted approximately 8 percent of all traffic.

Tall structures on the ground have the potential to create hazards to flight.  Table 3.1-1 
demonstrates that three MOAs allow flight at low altitudes.  The FAA provides detailed 
instructions for the marking of obstructions (i.e., paint schemes and lighting) to warn pilots of 
their presence.  Appendix F of this document provides the main text of the applicable FAA 
circular.  Any temporary or permanent structure, including all appurtenances, that exceeds an 
overall height of 200 feet (61 meters) AGL or exceeds any obstruction standard contained in 14 
CFR Part 77, should normally be marked and/or lighted.  The FAA may also recommend 
marking and/or lighting a structure that does not exceed 200 feet AGL or 14 CFR Part 77 
standards because of its particular location (FAA 2000b) (see Appendix F).  The obstruction 
standards in 14 CFR Part 77 are primarily focused on structures in the immediate vicinity of 
airports and approach and departure corridors from airports (14 CFR Part 77 1971). 

Range Management 

Melrose AFR is a Class A Range.  Class A ranges are manned, have a ground-based scoring 
capability, and a Range Control Officer (RCO) who controls aircraft using the range (Air Force 
2001e).  Overall responsibility for the operation of Melrose AFR rests with the Commander of 
the 27 FW, Cannon AFB, New Mexico.  The Operations Group Commander of the 27 FW 
exercises operational control of the range (Cannon AFB 2000).   

Range managers are required to assess risks associated with weapons employment and 
establish mission parameters that minimize potential safety hazards.  Specific weapon safety 
footprints (which include both ordnance delivery and laser use) must be assessed against each 
intended target to ensure that they can be safely employed (Air Force 2001e).  These 
assessments have been accomplished by 27 FW staff, and allowable ordnance delivery profiles 
have been documented in the unit supplement to AFI 13-212 (Cannon AFB 2000). 

Range operations require that the surface area encompassing the weapon safety footprints (as 
defined in SAFE-RANGE) be protected by purchase, lease, or other restriction to ensure the 
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safety of personnel, structures, and the public from expended rockets, missiles, or target debris 
(Air Force 2001e).  Additional information pertaining to the SAFE-RANGE program is 
contained in Section 3.3, Safety, of this EIS.  The lands associated with Melrose AFR meet these 
requirements.

Cannon AFB’s Supplement to AFI 13-212 also assigns responsibilities and provides detailed 
processes and procedures to the RCO regarding range scheduling, maintenance, explosive 
ordnance disposal, range decontamination and debris disposal, entry into, operations within, 
and exit from the airspace directly supporting range operations (Cannon AFB 2000).   

3.2 Acoustic Environment 

3.2.1 Definition of the Resource 

The acoustic environment is generally described by the sound level or the amplitude of a sound 
that occurs at any given time.  From the ground, the sound level of an aircraft changes 
continuously, starting at the ambient (background) level, increasing to a maximum as the 
aircraft passes closest to the receiver, and then decreasing to ambient as the aircraft flies into the 
distance.  Sound levels are on a logarithmic decibel scale; a sound level that is 10 decibels (dB) 
higher than another will be perceived as twice as loud.  Specific noise metrics include Maximum 
Sound Level (Lmax), the Sound Exposure Level (SEL), Day-Night Average Sound Level (DNL), 
and Onset-Rate Adjusted Monthly Day-Night Average Sound Level (Ldnmr).  A-weighted levels 
are used for subsonic aircraft noise, and C-weighted levels are used for sonic booms and other 
impulsive noises.  A “C” is included in the symbol to denote when C-weighting is used.  Each 
of these metrics is summarized below and discussed in detail in Appendix G.  

Lmax is used to define maximum sound levels.  Lmax is
the highest sound level measured during a single 
aircraft overflight.  For an observer, the sound level 
starts at the ambient sound level, rises up to the 
maximum level as the aircraft flies closest to the 
observer, and returns to the ambient level as the 
aircraft recedes into the distance.  

SEL accounts for both the maximum sound level and 
the length of time a sound lasts.  SEL does not directly 
represent the sound level heard at any given time.  
Rather, it provides a measure of the total sound 
exposure for an entire event.  This provides a better 
measure of intrusion that Lmax alone. 

DNL is a noise metric combining the levels and durations of noise events and the 
number of events over an extended time period.  It is a cumulative average computed 
over a set of 24-hour periods to represent total noise exposure.  DNL also accounts for 
more intrusive night time noise, adding a 10 dB penalty for sounds after 10:00 p.m. and 
before 7:00 a.m.  DNL is the appropriate measure to account for total noise exposure 
around airfields and airports.  Depending on the regularity of operations, DNL is 

Federal Aviation Administration 
(FAA) Order 1050.1E provides 
definitions for these metrics: 

SEL (sound exposure level) – A 
single event metric that takes 
into account both the noise 
level and duration of the event 
and referenced to a standard 
duration of one second. 

Lmax (maximum sound level) – A 
single noise event metric that is 
the highest A-weighted sound 
level measured during an event. 

Leq (equivalent sound level) – A 
cumulative level of a steady 
tone that provides an 
equivalent amount of sound 
energy for any specific period. 
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computed either as an annual average or for operations representing an average busy 
day.

Ldnmr is the measure used for subsonic aircraft noise in military airspace (MOAs or 
Warning Areas).  When military aircraft fly low and fast, the sound can rise from 
ambient to its maximum very quickly.  This rapid onset-rate carries a “surprise” effect 
that can make noise seem louder than its measured SEL would suggest.  Ldnmr contains a 
penalty of up to 11 dB to account for this effect.  It is computed for the busiest month of 
the year, so as to account for the seasonal use of some airspaces.  Ldnmr is interpreted by 
the same criteria as used for DNL. 

C-Weighted Day-Night Sound Level (CDNL) is a day-night average sound level 
computed for areas subject to sonic booms.  These areas are also subjected to subsonic 
noise assessed according to Ldnmr.

Peak overpressure, pounds per square foot (psf) is used to characterize the strength of 
impulsive noise such as sonic booms.  A decibel version of this, Lpk, is sometimes used 
when relating boom amplitude to human or animal response, but the direct physical 
pressure is most commonly used when assessing effects on structures. 

Specific guidelines concerning noise are discussed in Appendix D.  The ROI for noise consists of 
all current and proposed airspace units and the underlying lands and vicinity potentially 
affected by aircraft flights in the airspace.  

In this EIS, sound levels are presented for noise generated by 
military aircraft associated with the airspace alternatives.   Those 
are not the only noise sources; there is an existing ambient 
sound environment as well.  Aircraft noise must be compared 
with existing noise as well as evaluated on an absolute basis.  
The sound levels in the affected area have not been measured, 
but they would be comparable to sound levels in other lightly 
populated areas in the Western U.S.  Table 3.2-1 lists sound 
levels that have been measured in those kinds of areas.  The 

table notes the sources of the data and the metric reported.  When predicted aircraft noise levels 
fall in the lower ranges of the levels in Table 3.2-1, they are not significant even if they represent 
an increase from existing aircraft noise levels.  Based on the sound levels and types of areas 
summarized in Table 3.2-1, ambient sound levels in the study area (outside of population 
centers) would be expected to be in the range of 25 to 36 dB. 

Under laboratory 
conditions, the human ear 
can detect a 1 dB change.  In 
the environment, the 
smallest change in average 
noise level that can be 
detected is approximately 3 
dB.  A change in sound level 
of about 10 dB is usually 
perceived by the average 
person as a doubling of the 
sound’s loudness. 
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Table 3.2-1.  Sound Levels in Lightly Populated Areas 

Location
Sound Level Range, 

dB Reference 

North Rim, Grand Canyon 16-311 U.S. Environmental Protection 
Agency (USEPA) 1971 

Farm in Valley 35-441 USEPA 1971 
Small Town Residential Cul-de-Sac 40-501 USEPA 1971 
Grand Canyon 22-352 Miller et al. 2003 
Idaho, sagebrush country 25-363 Fidell et al. 2003 
Central and Eastern Colorado 28-444 Air National Guard 1996 
Notes: 1. L90 to L10 (L90 and L10 are the sound level exceeded 90 percent and 10 percent of the time) 
 2. L50, range over eighteen sites (L50 is the sound level exceeded 50 percent of the time) 
 3. Leq, range over eight sites (Leq is the equivalent sound level) 
 4. L90, range over 17 sites 

3.2.2 Existing Conditions 

3.2.2.1 Subsonic Noise 

Subsonic noise in military airspace has been studied by measurement and analysis of operations 
and noise in airspaces (Frampton et al. 1993; Lucas et al. 1995), and by computer modeling of 
those analyses (Lucas and Calamia 1996).  It has been found that, for noise modeling purposes, 
there are three kinds of activity.  These are specific tracks (such as defined paths to fixed 
targets), corridors (such as MTRs), and random operations (general MOA activity, with no fixed 
defined tracks).  Where operations with no predetermined tracks apply, flight tracks are widely 
dispersed, and over an extended time period, no one location is expected to experience different 
flight activity than another.  For modeling purposes, these flight tracks are random.  Such 
non-predetermined or random flight tracks are an important part of training.  Military aircrews 
must learn to be flexible, and cannot become accustomed to particular landmarks.  The random 
nature of operations and noise has been recently affirmed by analysis of specially-collected 
radar data in Idaho airspace (Bradley et al. 2003) and noise monitoring in that same airspace 
(Fidell et al. 2003). 

The Air Force has developed the MR_NMAP (MOA-Range NOISEMAP) computer program 
(Lucas and Calamia 1996) to calculate subsonic aircraft noise in these areas.  MR_NMAP 
calculates noise according to the three categories noted above, specific tracks, corridors, and 
random operations.  As noted above, it is supported by actual measurements in several military 
airspace units. 

Flight operations in the airspace ROI are random with aircraft flying at various altitudes, 
depending on their missions.  Flight tracks are randomly distributed, so that crews experience 
the variety that they would encounter in actual combat.  As affirmed as recently as 2003 (Fidell 
et al. 2003; Bradley et al. 2003), a person on the ground under training airspace would experience 
a variety of sounds.  Noise events are sporadic; on some days no aircraft would be heard, and 
on other days one or more aircraft at different altitudes and distances would be heard.   
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The airspace ROI is divided into several altitude ranges.  There is a different character to the 
noise from aircraft at high altitudes versus low altitudes.  An aircraft at low altitude generates 
high noise levels directly under the track (see Tables 3.2-2 and 3.2-3) but has a relatively short 
duration (sometimes just 10 or 20 seconds) and a narrow footprint.  An aircraft at 500 feet AGL 
may not even be noticed a mile to the side.  At high altitudes, the maximum noise level is lower, 
but the footprint is bigger: the noise may last for over a minute and may be heard several miles 
to either side of the flight track. 

Table 3.2-2.  Baseline Aircraft Noise Levels Under Existing Airspace 

Airspace1 Ldnmr2
Number of events/day 

above SEL 65 dB 
Pecos North Low3 43 1.2 
Pecos South Low3 43 1.0 
Pecos South High (southern part) 30 0.9 
Taiban MOA3 43 1.2 
R-51053 49 0.4 
R-5104A/B3 51 1.5 
Areas Under Sumner ATCAA4 16 0.1 
Notes: 1. Ambient conditions estimated to be 25 to 36 dB. 
 2. Military aircraft noise calculated from MR_NMAP. 
 3. Other airspaces overlay; airspace named is the dominant layer. 
 4. Areas that are not coincident with other airspaces. 

Table 3.2-3.  Representative Maximum A-Weighted Sound Levels (Lmax)
Under the Flight Track for Various 

Jet Aircraft Types and Flight Altitudes 

ALTITUDE (FEET AGL)Aircraft 
Type Airspeed 

Power
Setting 500 1,000 2,000 5,000 10,000 20,000 

F-15C 520 knots 81% NC 114 108 99 86 74 57 
F/A-18 500 knots 92% NC 116 108 99 85 71 54 
F-14A 530 knots 100% NC 111 103 94 80 67 51 
B-1B 550 knots 101% RPM 112 106 98 86 75 61 
F-16C 540 knots 99% NC 107 100 92 79 67 50 
Tornado 420 knots 70% NC 102 95 88 75 65 52 
F-22A 520 knots 70% ETR 116 108 99 85 71 54 

NC = Core Engine Fan Speed 
RPM = Revolutions Per Minute 
ETR = Engine Throttle Ratio 
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An important characteristic of noise from an aircraft at low altitude is that it has a high onset 
rate, i.e., it arrives very quickly and there is a relatively short time (often only a few seconds) 
from ambient to Lmax.  This causes noise from such overflights to be more annoying than would 
be expected from their measured SEL.  An adjustment of up to 11 dB has been developed for 
this effect, and incorporated into the Ldnmr metric.  (Plotkin et al. 1987; Plotkin et al. 1991; 
Stusnick et al. 1992; Stusnick et al. 1993)  Ldnmr is the monthly average onset-rate adjusted DNL.  
Noise levels are interpreted the same way for both DNL and Ldnmr.

The primary noise metric calculated by MR_NMAP is DNL in accordance with Federal 
Interagency Committee on Noise guidelines.  The committee was formed to provide forums for 
debate over future research needs to better understand, predict, and control the effects of 
aviation noise, and to encourage new technical development efforts in these areas.  Because 
military airspaces involve high speed flight operations, Ldnmr (which accounts for the high 
speed, sudden onset surprise factor), is also computed by MR_NMAP and is the appropriate 
metric for this airspace.

Ldnmr has been computed for the areas under 
each current airspace listed in Table 2-1 and is 
presented in Table 3.2-2 and Figure 3.2-1 for 
current conditions.  The analysis addressed 
operations of the Cannon-based F-16C aircraft 
presented in Table 2-4, plus transient aircraft 
from Section 3.1.2.  As discussed earlier, and 
elaborated in Appendix G, this cumulative 
metric represents the most widely accepted 
method of quantifying sound levels.  
However, people often desire to know what 
the loudness of an individual aircraft will be.  
MR_NMAP and its supporting programs can 
provide the Lmax (Table 3.2-3), and SEL (Table 3.2-4) for individual aircraft at various distances 
and altitudes.  Lmax is the maximum noise that would be heard by an individual as an aircraft 
flies overhead.  SEL quantifies the combined effect of magnitude and duration of a flyover.  
Table 3.2-2 shows, in addition to Ldnmr, the number of events per day with SEL above 65 dB that 
a person in each area is likely to hear.  This quantity is computed by MR_NMAP (Lucas and 
Calamia 1996).  Note that the number of events heard by a person at a given location is fewer 
than the number of sorties; that is because noise from any one sortie is heard only in a small 
portion of the airspace. 

This Final EIS uses several noise metrics to 
explain existing and projected noise. 
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Figure 3.2-1.  Baseline Aircraft Noise Levels Under Existing
and Proposed Airspace  

Table 3.2-4.  Representative Sound Exposure Levels (SEL) Under the 
Flight Track for Various Aircraft Types and Flight Altitudes 

ALTITUDE (FEET AGL)Aircraft 
Type Airspeed 

Power
Setting 500 1,000 2,000 5,000 10,000 20,000 

F-15C 520 knots 81% NC 112 107 101 91 80 65 
F/A-18 500 knots 92% NC 114 108 101 89 77 62 
F-14A 530 knots 100% NC 109 103 96 84 73 58 
B-1B 550 knots 101% RPM 112 108 101 92 82 70 
F-16C 540 knots 99% NC 106 100 94 84 74 60 
Tornado 420 knots 70% NC 101 95 90 80 71 60 
F-22A 520 knots 70% ETR 114 108 101 89 77 62 

NC = Core Engine Fan Speed 
RPM = Revolutions Per Minute 
ETR = Engine Throttle Ratio 
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Where airspaces are layered, the aircraft noise at ground level is the combination of all layers 
above it.  Table 3.2-2 and Figure 3.2-1 show the total aircraft noise on the ground, accounting for 
all airspace layers.  These values were computed by entering operations data from Chapter 2.0 
into MR_NMAP.  MR_NMAP identifies the noise contribution from each layer, as well as the 
combination (decibel combination, as described in Appendix G) of all layers.  The dominant 
layer (usually the lowest one) is specifically indicated in Table 3.2-2.  

It is important to note, from Table 3.2-1, that the ambient noise 
level under the airspace in the study area outside of population 
centers is expected to be in the range of 25 to 36 dB.  The 
numbers from MR_NMAP are military aircraft levels calculated 
from the model.  Where the calculated numbers are below the 
estimated ambient levels, such as on Table 3.2-2 for areas under 
the Sumner ATCAA not coincident with other airspaces, the 
military aircraft contribution to ambient noise conditions 
would essentially not be detected. 

The noise environments shown in Table 3.2-2 and Figure 3.2-1 fall into three categories: 

High altitude airspace (the three ATCAAs, Pecos North and South High, and R-5104B), 
where operations are at high altitudes (above 10,000 feet) and Ldnmr noise levels are 
calculated to be in the 30 dB range or lower.  These levels are around or below ambient 
(non-aircraft) noise levels expected in this area and thus do not form a dominant part of 
the acoustic environment. 

Low altitude MOAs (Pecos North and South Low) where the floor is as low as 500 feet 
AGL.  Ldnmr is around 43 dB. 

Melrose AFR (R-5104A and R-5105), which has a combination of low-altitude and high 
activity, and levels are around 50 dB. 

3.2.2.2 Sonic Boom 

Supersonic aircraft flight is primarily associated with air combat training.  Modern combat 
tactics and advanced weaponry also require supersonic speeds to launch a variety of munitions 
at optimum levels and within desired employment envelopes.  These activities can occur in 
specially designated supersonic airspace, above 5,000 feet AGL, or in airspace above 30,000 feet 
MSL.  There is currently no designated supersonic airspace in the immediate area, so existing 
supersonic operations are only authorized above 30,000 feet MSL. 

Aircraft exceeding Mach 1 (the speed of sound) always create a sonic boom; however, not all 
supersonic flight activities will cause a boom that can be heard at ground level.  As altitude 
increases, air temperature decreases, and the resulting layers of temperature change cause 
booms to be turned upward as they travel toward ground level.  Depending on the altitude of 
the aircraft and the Mach number, many sonic booms are turned upward sufficiently that they 
never reach the ground.  This same phenomenon, referred to as “cutoff,” also acts to limit the 
width (area covered) of the sonic booms that reach the ground (Plotkin et al. 1989). 

The decibel scale is 
logarithmic.  A simple rule of 
thumb is that when a sound’s 
intensity is doubled, the 
sound level increases by 3 
dB, regardless of the initial 
sound level.  This means that 
if a sound with a level of 40 
dB were added to an initial 
sound level of 40 dB, the 
new level would be 43 dB.
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The amplitude of an individual sonic boom is measured by its peak overpressure, in pounds per 
square foot (psf).  The amplitude of a boom depends on the aircraft’s size, weight, geometry, 
Mach number, and flight altitude.  Table 3.2-5 shows sonic boom peak overpressures for several 
aircraft in level flight at various altitudes.  The biggest single condition affecting these 
amplitudes is altitude.  Maneuvers can also affect boom amplitude, increasing or decreasing 
overpressures from those shown in Table 3.2-5. 

Table 3.2-5.  Sonic Boom Peak Overpressures (psf) for
Various Aircraft Types at Mach 1.2, Level Flight 

ALTITUDE (FEET AGL)
Aircraft 5,000 10,000 20,000 30,000 40,000 
F-15C 9.4 5.4 2.9 1.9 1.5 

F/A-18 8.8 5.0 2.7 1.7 1.3 
F-14A 9.6 5.5 2.9 1.9 1.5 
B-1B 17.8 10.4 5.7 3.9 3.1 

F-16C 7.6 4.4 2.3 1.5 1.2 
Tornado 8.9 5.1 2.7 1.7 1.3 

F-22A 9.9 5.7 3.0 2.0 1.5 

Sonic booms are created by the displacement of air and are very similar to the heated expansion 
and contraction of air caused by 
lightning.  As the lightning’s 
electrical charge displaces air, 
effectively, a “sonic boom” of 
thunder is created.  The amplitude 
of the lightning boom is 
determined by the proximity of the 
receiver to the lightning.  A close 
lightning strike is accompanied by 
a loud crack and a distant strike 
may be a rolling thunder sound. 

When a sonic boom from an aircraft 
reaches the ground, it impacts an 
area that is referred to as a 
“footprint” or (for sustained 
supersonic flight) a “carpet.”  The 
size of the footprint depends on the 
supersonic flight path and on 
atmospheric conditions.  As 
depicted in Figure 3.2-2, sonic 
booms are loudest near the center 
of the footprint, with a sharp 
“bang-bang” sound.  Near the 
edges, they are weak and have a 

Figure 3.2-2.  Schematic Description 
of a Sonic Boom 
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rumbling sound like distant thunder.  Sonic booms from air combat training activity typically 
have an elliptical pattern.  Aircraft will set up at positions up to 100 nm apart before proceeding 
toward each other for an engagement.  The airspace used tends to have an elliptical shape, with 
its long axis aligned with the setup points.  Aircraft will fly supersonic at various times during 
an air combat training (ACT) event.  Supersonic flight can occur during the “engagement” 
phase as they fly toward each other, especially air-to-air missile training.  They can go 
supersonic at random times during a “dogfight” or “furball” phase.  Finally, it is common for 
one or more aircraft to dive away at supersonic speeds during “disengagement” at the end of 
the event.  The long-term average (CDNL) sonic boom patterns also tend to be elliptical. 

A second type of supersonic activity is training for supersonic Joint Direct Attack Munition 
(JDAM) delivery.  Some missions of this type occur above 30,000 feet, and are included in the 
supersonic sortie rates presented in Table 3.2-5.  The supersonic footprint from a JDAM run is 
similar to the footprint from the engagement phase of a high-altitude ACT intercept.  Sonic 
booms from these operations may therefore be modeled together with ACT sonic booms.   

Long-term sonic boom measurement projects have been conducted in four airspace units:  
White Sands, New Mexico (Plotkin et al. 1989); the eastern portion of the Goldwater Range, 
Arizona (Plotkin et al. 1992); the Elgin MOA at Nellis AFB, Nevada (Frampton et al. 1993); and 
the western portion of the Goldwater Range (Page et al. 1994).  These studies included analysis 
of schedule and air combat maneuvering instrumentation data and supported development of 
the 1992 BOOMAP model (Plotkin et al. 1992).  The current version of BOOMAP (Frampton et al. 
1993; Plotkin 1996) incorporates results from all four studies.  Because BOOMAP is directly 
based on long-term measurements, it implicitly accounts for such variables as maneuvers, 
statistical variations in operations, atmosphere effects, and other factors. 

BOOMAP is based on data collected in supersonic authorized airspace, where supersonic 
operations can occur at 5,000 feet AGL and above.  Because current Cannon AFB airspace is not 
designated supersonic, supersonic operations are permitted only above 30,000 feet MSL.  

Operations in the 27 FW airspace above 30,000 feet MSL occur in the Sumner ATCAA, which 
extends from 24,000 feet through 51,000 feet MSL.  Analysis of current sortie rates above 30,000 
feet MSL, together with typical Mach number and altitude distributions for supersonic 
operating areas, indicates that there are currently 158 supersonic sorties per month.  Applying 
this sortie rate to BOOMAP, and scaling according to the altitude difference (average altitude of 
40,000 feet MSL, versus average altitude of 15,000 to 20,000 feet MSL in the designated 
supersonic arenas) yields a boom exposure of CDNL = 41 dB toward the center of the airspace.  
The current supersonic area in the vicinity of Cannon AFB is limited to those portions above 
30,000 feet MSL, which includes Pecos South High MOA, the southern portion of Pecos North 
High MOA, and Sumner ATCAA.  This area corresponds to the boundaries of the Sumner 
ATCAA. 

Figure 3.2-3 shows the full BOOMAP output, in the form of CDNL contours over the airspace.  
The CDNL 40 contour (the highest multiple-of-five value in the airspace) is depicted.  This 
contour is centered in the supersonic (high altitude) part of the current airspace that 
corresponds to the boundary of the Sumner ATCAA, as shown in Figure 3.2-3.  The estimated 
number of booms is 0.2 per day in the center of the airspace or one every five days.  The number 
of booms per day near the edge of the airspace would be lower than those at the center. 
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Figure 3.2-3.  Baseline Sonic Boom Environment, CDNL 

3.3 Safety 

3.3.1 Definition of the Resource 

This section addresses ground, explosive, and flight safety associated with operations 
conducted by the 27 FW, Cannon AFB, New Mexico.  These operations include activities at the 
airfield itself as well as training conducted in military training airspace.  Ground safety 
considers operations and maintenance activities that support the base activities on Melrose 
AFR, including fire and crash response.  Explosive safety discusses the management and use of 
ordnance or munitions associated with airbase operations and training activities conducted in 
various elements of training airspace.  Flight safety considers aircraft flight risks.   

The ROI for safety includes Cannon AFB and its immediate vicinity, Melrose AFR, and those 
areas encompassed by regional military training airspace that would be used by 27 FW and 
New Mexico Air National Guard (NMANG) aircrews during training.  These areas include the 
Pecos MOAs and the overlying ATCAAs, the Taiban MOA, and the Restricted Areas and 
overlying ATCAA that support operations on Melrose AFR. 
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3.3.2 Existing Conditions 

3.3.2.1 Ground Safety 

Day-to-day operations and maintenance 
activities conducted by the 27 FW are 
performed in accordance with applicable Air 
Force safety regulations, published Air Force 
Technical Orders, and standards prescribed 
by Air Force Occupational Safety and Health 
(AFOSH) requirements. 

Cannon AFB fire and emergency services 
meet all established Air Force staffing and 
equipment standards.  Should extraordinary 
requirements occur, the Cannon AFB Fire 
Department has established mutual aid 
support agreements with the nearby 
communities of Clovis, Portales, Texico, 
House, and Melrose (Air Force 2001e). 

The 27 FW Fire Department on-site fire response and suppression capability on Melrose AFR 
has proven to be adequate for the range.  Additional large earth-moving equipment, which is on 
site to support range operations, is also available for fire suppression if needed.  The RCO on 
Melrose AFR coordinates with the Fire Department on a daily basis to determine the local fire 
danger.  If risk is excessive, certain restrictions on range operations may be imposed.  These 
restrictions could range from limiting the type of ordnance used, to the complete curtailment of 
all ordnance use.  All aircrews must review and adhere to fire restrictions regarding the use of 
ordnance on the range.

A “Weapon’s Safety Footprint,” and its extent and configuration, is a ground safety 
consideration.  When an air-to-ground weapon containing high explosives (live ordnance) 
detonates, the radius of blast damage and fragmentation of the weapon's case must be 
considered.  When a training (inert) air-to-ground weapon impacts on or near the target, 
different concerns exist.  The inert weapon may have a spotting charge that sets off a shotgun-
sized charge with smoke to mark where the bomb struck.  Because the ordnance does not 
detonate, it may skid, bounce, or burrow under the ground for some distance from the point of 
impact, coming to rest at some distance from that point.  The military services have analyzed 
extensive historic data and incorporated those data into a computer program.  This program 
(called SAFE-RANGE) considers the type of ordnance, the aircraft, the delivery profile, the 
target type, as well as other data such as the demonstrated accuracy of the aircraft’s bombing 
and navigation system.  The program then calculates an area around the target within which 
either effects from live ordnance will spread, or the specific training or inert ordnance under 
consideration will come to rest.  This area has dimensions in front of, beyond, and on either side 
of the target.  The results reflect (at a 95 percent confidence level) the geographic area which 
will contain 99.99 percent of the specific weapon's deliveries and their effects (Air Force 2001f).   

The 27 FW Fire Department provides an on-site fire 
response capability at Melrose AFR. 
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Willie Pete (white phosphorus) rockets typically used in Combat Search and Rescue (CSAR) 
(Table 2-2) mission training are the only live ordnance approved for use on Melrose AFR.  No 
live, high explosive ordnance is used on Melrose AFR.  The SAFE-RANGE program has been 
run for all ordnance currently delivered on Melrose AFR.  Specific operational limitations and 
constraints for use of the range have been documented in detailed range operating procedures.  
These operational parameters are unique to targets, aircraft, ordnance used, and delivery 
profiles employed.  All aircrew using the range must be knowledgeable of and comply with all 
requirements specified in these operating procedures (Cannon AFB 2000).   

3.3.2.2 Explosives Safety 

The 27 FW controls, maintains, and stores all ordnance and munitions required for mission 
performance.  Ordnance is handled and stored in accordance with Air Force explosive safety 
directives (AFI 91-201), and all munitions maintenance is carried out by trained, qualified 
personnel using Air Force-approved technical data.  Ample storage facilities exist and all 
facilities are approved for the ordnance they store.   

During training, aircraft are not loaded with any ordnance configured with high explosive 
warheads.  Inert training bombs and several different types of rockets are delivered on Melrose 
AFR, as well as training projectiles fired from the aircrafts’ 20 millimeter cannon.  Aircraft may 
also be configured with training air-to-air and air-to-ground missiles 

Ordnance expenditure during training is limited to ranges within Restricted Airspace.  Air 
Force safety standards require safeguards on weapons systems and ordnance to ensure against 
inadvertent releases.  All munitions mounted on an aircraft, as well as the guns, are equipped 
with mechanisms that preclude release or firing without activation of an electronic arming 
circuit. 

System malfunctions or material failures could result in either an accidental release of ordnance 
or the release of a dud component that fails to operate properly.  Studies have shown that the 
probability of such an accidental release occurring, the probability of it occurring where person 
or property could be affected, and the possibility of injury to a person or damage to property on 
the ground is so infinitesimally small that the risk associated with the occurrence can be 
essentially discounted (Air Force 1999). 

RR-188 chaff and M-206 or equivalent flares have been assessed for use in the Pecos MOAs, 
Taiban MOA and Pecos and Sumner ATCAAs.  Within the restricted airspace associated with 
Melrose AFR, other types of flares and ordnance can be deployed.  Chaff may also be used 
along the northern portions of VR-100/VR-125 (Air Force 2001e).  Use is governed by detailed 
operating procedures to ensure safety.  Chaff is small fibers of aluminum-coated mica packed 
into approximately 4-ounce bundles.  Chaff is ejected from an aircraft to reflect radar signals.  
When ejected, chaff forms a brief “cloud” that temporarily masks the aircraft from radar 
detection.  Although the chaff may be ejected from the aircraft using a small pyrotechnic charge, 
the chaff itself is not explosive (Air Force 1997a).  RR-188 chaff is specifically designed to not 
interfere with FAA radars.  Refer to Appendix A for more details on the characteristics of chaff.  

Defensive flares consist of small pellets of highly flammable material that burn rapidly at 
extremely high temperatures.  Their purpose is to provide a heat source other than the aircraft’s 
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engine exhaust to mislead heat-sensitive or heat-seeking targeting systems and decoy them 
away from the aircraft.  The M-206 flare is essentially a pellet of magnesium which ignites upon 
ejection from the aircraft and burns completely within approximately 3.5 to 5 seconds.  The 
M-206 flare burns up within approximately 400 feet from release point (Air Force 1997a; 
Appendix B).  Flare use in the NMTRI airspace is governed by a minimum release altitude 
restriction of 2,000 feet AGL and limited by fire risk conditions to minimize fire risk.  There 
have been no reported flare caused fires under the MOAs or ATCAAS as a result of Cannon 
AFB aircraft training. 

3.3.2.3 Flight Safety 

The primary public concern with regard to flight safety is the potential for aircraft accidents.  
Such mishaps may occur as a result of weather-related accidents, mechanical failure, pilot error, 
mid-air collisions, collisions with manmade structures or terrain, or bird-aircraft collisions.  
Flight risks apply to all aircraft; they are not limited to the military.

The Air Force defines four categories of aircraft mishaps:  Classes A, B, C, and High Accident 
Potential (HAP).  Class A mishaps result in a loss of life, permanent total disability, a total cost 
in excess of $1 million, destruction of an aircraft, or damage to an aircraft beyond economical 
repair.  Class B mishaps result in total costs of more than $200,000, but less than $1 million, 
result in permanent partial disability or inpatient hospitalization of three or more personnel, but 
do not result in fatalities.  Class C mishaps involve reportable damage of more than $20,000, but 
less than $200,000, or a lost workday involving 8 hours or more away from work beyond the 
day or shift on which it occurred; or occupational illness that causes loss of work at any time.  
HAP represents minor incidents not meeting any of the criteria for Class A, B, or C.  Class C 
mishaps and HAP, the most common types of accidents, represent relatively unimportant 
incidents because they generally involve minor damage and injuries, and rarely affect property 
or the public (Air Force 2001f).  Class A mishaps are of primary concern because of their 
potentially catastrophic results. 

It is impossible to predict the precise location of an aircraft accident, should one occur.  Major 
considerations in any accident are loss of life and damage to property.  As noted in the Draft EIS 
and in public comments on the Draft EIS, Class A mishaps have occurred on land under the 
existing Pecos airspace complex.  The aircrew’s ability to exit from a malfunctioning aircraft is 
dependent on the type of malfunction encountered.  The probability of an aircraft crashing into 
a populated area is extremely low but it can not be totally discounted.  Several factors are 
relevant to the Pecos airspace complex:  the ROI and immediate surrounding areas have 
relatively low population densities; pilots of aircraft are instructed to avoid direct overflight of 
population centers at very low altitudes; and, finally, the limited amount of time the aircraft is 
over any specific geographic area limits the probability that impact of a disabled aircraft in a 
populated area would occur. 

Secondary effects of an aircraft crash include the potential for fire or environmental 
contamination.  Again, because the extent of these secondary effects is situationally dependent, 
they are difficult to quantify.  A crash of any aircraft can cause damage and loss of life.  One 
commenter during public hearings on the Draft EIS explained the trauma associated with 
responding to an F-16 crash on his property (see Chapter 6.0).  The terrain overflown in the ROI 
is diverse.  For example, should a mishap occur in highly vegetated areas during a hot, dry 
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summer, such a mishap would have a higher risk of extensive fires than would a mishap in 
more barren and rocky areas during the winter.  When an aircraft crashes, it may release 
hydrocarbons.  Those petroleums, oils, and lubricants not consumed in a fire could contaminate 
soil and water.  The potential for contamination is dependent on several factors.  The porosity of 
the surface soils will determine how rapidly contaminants are absorbed.  The specific geologic 
structure in the region will determine the extent and direction of the contamination plume.  The 
locations and characteristics of surface and groundwater in the area will also affect the extent of 
contamination to those resources. 

Based on historical data on mishaps at all installations, and under all conditions of flight, the 
military services calculate Class A mishap rates per 100,000 flying hours for each type of aircraft 
in the inventory.  These mishap rates do not consider combat losses due to enemy action.  F-16C 
aircraft have flown more than 3,336,700 hours since the aircraft entered the Air Force inventory 
during Fiscal Year 1985.  Over that period, 120 Class A mishaps have occurred and 113 aircraft 
have been destroyed.  This results in a Class A mishap rate of 3.60 per 100,000 flight-hours, and 
an aircraft destroyed rate of 3.39 (Air Force Safety Center [AFSC] 2004). 

Table 3.3-1 presents Class A mishap rates for aircraft flown in the Pecos airspace.  Since the 
single-engine F-16 has the highest mishap rate, and trains most in the airspace, the safety 
discussion focuses on the highest potential environmental risk. 

Table 3.3-1.  Projected Class A Mishap Rates for Aircraft 

Aircraft Mishap Rates per 100,000 Flying Hours 

A-10 2.35 
F-15 2.07 
F-16 3.60 
F/A-181 3.34 
F-22A2 N/A 
C-130 0.91 
B-1B 4.51 

Notes: 1. F-18 mishap rate. 
 2. F-22A has not yet flown 100,000 hours. 
Source: AFSC 2004; AFSC 2006 

F-16 aircraft carry a small quantity of hydrazine in a sealed canister that is designed to 
withstand crash impact damage.  Hydrazine is a highly volatile propellant that contains toxic 
elements.  It is carried on the F-16 as part of the emergency power unit.  When used for this 
purpose, hydrazine is completely consumed, and poses no safety hazard.  In any crash that is 
severe enough to rupture the canister, it is most likely that fire will also be involved.  In this 
case, the hydrazine will also burn and be completely decomposed.  In the unlikely event that 
the hydrazine should be released but not consumed by fire, impacts on soils and groundwater 
are likely to be of minor consequence.  Hydrazine absorbs water at room temperature.  It is 
incombustible in solution with water at concentrations of 40 percent or less and it evaporates at 
any given combination of constant meteorological conditions (i.e., temperature, humidity, wind 
speed, etc.) at a rate slightly slower (approximately 11 percent) than water.  For example, at 60o

Fahrenheit, 50 percent humidity, and a wind speed of 5 miles per hour, a 4 square-foot pool of 
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hydrazine would evaporate at a rate of approximately 0.0072 pounds per minute (0.12 ounces) 
as compared to water, which would evaporate at a rate of approximately 0.0081 pounds per 
minute (0.13 ounces) (USEPA 1999; The Chemical Engineers Resource Page 2004).  Movement of 
hydrazine through natural soils has been shown to be slow and limited.  Due to its absorption 
and natural decomposition processes, the probability of released hydrazine significantly 
contaminating groundwater is considered extremely low.  However, if a Class A accident 
occurred and the hydrazine canister were ruptured, and no fire consumed the hydrazine, and 
quantities of hydrazine were to reach a surface water body, aquatic life in those areas 
experiencing high concentrations could be significantly impacted. 

A Class A mishap can also result in metal debris on the ground.  The extent of the debris field 
depends upon the aircraft accident.  Both for reconstructing the cause of the accident and for 
restoring the accident site as much as possible, the Air Force makes every effort to locate, 
document, and then clean up debris resulting from the accident.  As was noted in public 
comments on the Draft EIS, small pieces may be missed in any clean up process (see Chapter 
6.0).

The 27 FW and NMANG aircrews typically fly 5,600 F-16 sorties and 3,733 hours annually in 
the NMTRI airspace.  Based on a Class A mishap rate of 3.60 per 100,000 flying hours, a Class A 
mishap would be statistically predicted to occur once every 7.4 years.  To place this into context, 
based on the number of sorties flown, the statistically predictive probability of a Class A Mishap 
is 0.000024 or one chance in almost 42,000.  The causes of mishaps are due to many factors, not 
simply the amount of flying time of the aircraft. 

For purposes of comparison, aircrews at Cannon flew their first F-16 training sortie in 
September 1995.  Since then, Cannon-based F-16s have been involved in six Class A mishaps.  
All occurred on local training missions, but not necessarily in the NMTRI airspace (personal 
communication, Zahnley 2004).  The most recent Class A mishap involving Cannon-based 
aircraft occurred in September 2002 (personal communication, Berg 2004).  Citizens incurring 
damage from Cannon AFB mishaps contact Cannon AFB directly to inquire about the damage 
claims process.  The Air Force has an established claims process for citizens who have damages 
as a result of aircraft training activities.  This process is initiated through contact with a Base’s 
Public Affairs Office. 

Bird-aircraft strikes constitute a safety concern because they can result in damage to aircraft or 
injury to aircrews or local populations if an aircraft crashes.  Aircraft may encounter birds at 
altitudes up to 30,000 feet MSL or higher.  However, most birds fly close to the ground.  Over 97 
percent of reported bird strikes occur below 3,000 feet AGL.  Approximately 30 percent of bird 
strikes happen in the airport environment, and almost 55 percent occur during low-altitude 
flight training (AFSC 2002). 

Migratory waterfowl (e.g., ducks, geese, and swans) are the most hazardous birds to low-flying 
aircraft because of their size and their propensity for migrating in large flocks at a variety of 
elevations and times of day.  Waterfowl vary considerably in size, from 1 to 2 pounds for ducks, 
5 to 8 pounds for geese, and up to 20 pounds for most swans.  There are two normal migratory 
seasons, fall and spring.  Waterfowl are usually only a hazard during migratory seasons.  These 
birds typically migrate at night and generally fly between 1,500 to 3,000 feet AGL during the fall 
migration and from 1,000 to 3,000 feet AGL during the spring migration.
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Along with waterfowl, raptors, shorebirds, gulls, herons, songbirds, and other birds also pose a 
hazard.  In considering severity, the results of bird-aircraft strikes in restricted areas show that 
strikes involving raptors result in the majority of Class A and Class B mishaps related to 
bird-aircraft strikes.  Raptors of greatest concern in the Melrose airspace are vultures and 
red-tailed hawks.  Peak migration periods for raptors, especially eagles, are from October to 
mid-December and from mid-January to the beginning of March.  In general, flights above 1,500 
feet AGL would be above most migrating and wintering raptors. 

Songbirds are small birds, usually less than one pound.  During nocturnal migration periods, 
they navigate along major rivers, typically between 500 to 3,000 feet AGL.  The potential for 
bird-aircraft strikes is greatest in areas used as migration corridors (flyways) or where birds 
congregate for foraging or resting (e.g., open water bodies, rivers, and wetlands). 

While any bird-aircraft strike has the potential to be serious, many result in little or no damage 
to the aircraft, and only a minute portion result in a Class A mishap.  During the years 1985 to 
2001, the Air Force Bird-Aircraft Strike Hazard (BASH) Team documented 48,522 bird strikes 
worldwide.  Of these, 20 resulted in Class A mishaps where the aircraft was destroyed.  These 
occurrences constituted approximately 0.04 percent of all reported bird-aircraft strikes (AFSC 
2002).  Bird-aircraft strike data from 1996 to 2003 indicate that Cannon-based aircraft experience 
an average of approximately 25 bird-strikes per year.  The majority, approximately 41 percent, 
occur during July, August, and September.  The months of January, February, and March 
exhibit the lowest incidence (approximately 12 percent).  The dominant species involved are 
doves (27 percent), horned larks (16 percent), swallows (12 percent), and kingbirds (11 percent).  
The remaining 33 percent of strikes involved a wide variety of raptors, owls, shore birds, and 
small songbirds (personal communication, Zahnley 2004). 

The 27 FW maintains detailed emergency and mishap response plans to react to an aircraft 
accident, should one occur.  These plans assign agency responsibilities and prescribe functional 
activities necessary to react to major mishaps, whether on or off base.  Response would 
normally occur in two phases. 

The initial response focuses on rescue, evacuation, fire suppression, safety, elimination of 
explosive devices, ensuring security of the area, and other actions immediately necessary to 
prevent loss of life or further property damage.  Subsequently, the second, or investigation 
phase is accomplished. 

The initial response element consists of those personnel and agencies primarily responsible to 
initiate the initial phase.  This element will include the Fire Chief, who will normally be the first 
On-scene Commander, fire-fighting and crash rescue personnel, medical personnel, security 
police, and crash recovery personnel.  A subsequent response team will be comprised of an 
array of organizations whose participation will be governed by the circumstances associated 
with the mishap and actions required to be performed. 

The Air Force has no specific rights or jurisdiction just because a military aircraft is involved.  
Regardless of the agency initially responding to the accident, efforts are directed at stabilizing 
the situation and minimizing further damage.  If the accident has occurred on non-federal 
property, a National Defense Area will normally be established around the accident scene and 
the site will be secured for the investigation phase. 
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After all required actions on the site are complete, the aircraft will be removed and the site 
cleaned up.  Depending on the extent of damage resulting from a Class A mishap, only the 
largest damaged parts may be located and removed from a crash site. 

Wake vortices occur within the airspace.  As a plane travels through the air, the trail of 
disturbed air that follows the aircraft as it passes through the atmosphere is called the wake 
vortex.  Larger aircraft and lower altitudes produce a greater potential for a wake vortex effect 
on the ground.  The F-16 operates primarily in the mid-to-high-altitude range and has no effect 
on ground structures.  There have not been any documented reports of a wake vortex problem 
from the infrequent training by large aircraft in the airspace.  Extensive review of wake vortices 
has resulted in the conclusion that, under unique circumstances of aircraft size, altitude, 
configuration, and meteorological conditions, there is a possibility that wake vortex damage 
could occur.  The wake vortex from an F-16 would not contribute to any safety risk.   

Transient users of NMTRI airspace can include larger aircraft.  Under normal flight conditions, 
and all but rare atmospheric conditions, wake vortices from B-52 and B-1B low altitude flights 
fail to generate sufficient velocities to damage structures and vehicles, or pose a hazard to 
people or animals on the surface.  Under infrequent circumstances, such as unusual aircraft 
maneuvers, damage could occur (Jurkovich and Skujins 2006).  The Air Force has established 
procedures for damage claims that begin by contacting Cannon AFB Public Affairs. 

3.4 Physical Resources 

3.4.1 Definition of the Resource 

Physical resources are grouped according to Major Land Resource Areas (MLRA) and 
Subresource Areas to facilitate the discussion of baseline or existing conditions.  These 
groupings are based on a national system developed by the U.S. Department of Agriculture 
(USDA)-Natural Resources Conservation Service (NRCS) that delineates regions sharing 
recognizable associations of soils, vegetation, hydrology, and other land features.  A 
Subresource Area is defined within an MLRA as geographically associated land resource units 
with similar land uses, elevation, topography, climate, vegetation, and soils.  Following are 
general descriptions of each MLRA and Subresource Area under the NMTRI airspace.  

The ROI for physical resources consists of all lands under the current airspace, the proposed 
expansion areas, and the proposed Capitan MOA/ATCAA.  Specific regulations concerning 
physical resources are discussed in Appendix D.

3.4.2 Existing Conditions 

Regional drainage consists of poorly developed ephemeral streams due to the low annual 
precipitation and high evaporation rates (Air Force 2003).  The most prominent surface water 
features in the ROI are the Pecos River, and Alamosa, Taiban, and Yeso creeks, all within the 
Upper Pecos watershed.  The Pecos River is designated as a warmwater or coldwater fishery 
(depending on the reach) by the New Mexico Environment Department and is also used to 
supply water for irrigation, municipal, and industrial uses. The river flows are governed by the 
Pecos River Compact, developed in 1948, which requires New Mexico to deliver water to Texas.  
Most of the surface water bodies in the ROI are intermittent streams and arroyos. 
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The Permian Basin is a geologic syncline with thick layers of sedimentary rock, mainly Permian 
limestone, from which oil and gas has been produced since the 1920s.  The Permian Basin and 
oil and gas development occurs at the edges of the ROI in Roosevelt and Chaves Counties 
(Scholle 2000).  Based on well data from 2003, almost 200 oil wells and 1,800 gas wells within the 
ROI occur in Chaves County, with approximately 25 percent located under the Pecos Low MOA 
(New Mexico Oil Conservation Division 2003).  These wells do not contain structures that are 
high off the ground.  There are no active wells under the existing airspace in the rest of the ROI.  

There are three MLRAs and five Subresource Areas within the ROI.  Unless otherwise listed, the 
information used to describe each of these areas is drawn from Major Land Resource Areas and 
Subresource Areas, New Mexico (USDA Soil Conservation Service [SCS] 1980) and Land Resource 
Regions and Major Land Resource Areas of the United States (USDA SCS 1981).  Figure 3.4-1 shows 
the MLRAs, major streams and watersheds within the ROI and Table 3.4-1 lists the counties in 
each MLRA and Subresource Area. 

3.4.2.1 Southern Desertic Basins, Plains, and Mountains MLRA 

The Southern Desertic Basins, Plains, and Mountains MLRA covers much of the southernmost 
area of New Mexico from the Arizona border south of the Gila Mountains to the southeast 
corner of the state (USDA SCS 1980).  In general, the topography can be described as having 
broad desert basins and valleys bordered by gently to strongly sloping fans and terraces.  Low 
precipitation and scarce surface water bodies limit land uses.  The soils are predominantly 
well-drained and medium-textured.  Approximately 2 percent of the ROI falls within the 
Southern Desertic MLRA. 

Southern Desertic-3 Subresource Area 

This Subresource Area extends from 2,800 to 5,000 feet in elevation.  Its topography 
encompasses gently sloping plains with low hills underlain by limestone and divided by the 
Pecos River in Chaves County.  The average annual precipitation is 8 to 13 inches, and the 
average annual temperature is 61 degrees Fahrenheit (°F), with extremes from -25°F to 112°F.  
The length of the average frost-free season ranges from 207 to 220 days. 

The northwest part of Chaves County to the Pecos River, under part of the Pecos South MOA, is 
located within the drainage area for the Roswell underground water basin, a major aquifer 
recharged primarily by infiltration into the shallow alluvial aquifer.  The Fort Sumner Basin 
occurs in northern Chaves County.  It consists of interbedded shales, sandstones, limestone, 
salt, and gypsum, and generally yields poor quality water at a low rate.  The soil temperature 
regime is thermic (warm) and the soil moisture regime ranges from aridic (dry) to ustic aridic 
(less dry).  Many of the soils are high in calcium carbonate content. 
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Figure 3.4-1.  Major Land Resource Areas within the Region of Influence 

Table 3.4-1.  Major Land Resource Areas and 
Subresource Areas in the ROI 

Major Land Resource Area 
(MLRA)

Subresource Area/ 
Associated County 

Area of MLRA within ROI 
(Acres)

MLRA 42: Southern Desertic 
(SD) Basins, Plains, and 
Mountains

SD-3/Chaves 70,642 

PC-2/De Baca, Guadalupe, 
Quay, Chaves 

MLRA 70: Pecos-Canadian (PC) 
Plains and Valleys 

PC-3/De Baca, Guadalupe, 
Lincoln, Chaves 

2,692,093 

HP-2/Curry, Guadalupe, 
Quay

MLRA 77: Southern High 
Plains (HP) 

HP-3/Curry, Roosevelt, De 
Baca, Quay 

361,629 

Source: USDA SCS 1980; USDA SCS 1981. 
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3.4.2.2 Pecos-Canadian Plains and Valleys MLRA 

The Pecos-Canadian Plain and Valleys MLRA 
falls between the Rocky Mountains on the 
northwest and the High Plains to the east.  In 
the ROI, it includes some isolated areas of 
escarpments and mountains (mostly outside 
the ROI) and the majority of the Western 
Great Plains. 

The main groundwater source, underlying 
portions of Guadalupe, Quay, and De Baca 
counties, is the Fort Sumner underground 
water basin.  The Yeso geologic formation, 
consisting of sandstone, siltstone, and 
gypsum, is the principal aquifer.  
Ground-water recharge occurs mainly by 
infiltration of precipitation.  Over 80 percent of the ROI falls within the Pecos-Canadian MLRA. 

Pecos-Canadian-2 Subresource Area 

This Subresource Area ranges from 3,700 and 5,300 feet in elevation.  It consists of gently rolling 
landscapes of deep sandy plains and sand hills, but also includes escarpments and gently 
sloping valley bottoms.  The topography also includes small mesas, buttes, and hills.  The Pecos 
River flows through the sandstone canyons and plains. 

The average annual precipitation of 11 to 15 inches occurs mostly during the summer.  The 
average annual temperature is 58°F, with extremes between -25°F and 108°F.  There are between 
180 and 200 frost-free days. 

Many of the soils present have little soil development, high pH, and are representative of those 
typically found in areas of low rainfall.  The soil moisture regime is moderately dry to 
moderately moist.  Most of these soils are susceptible to wind and water erosion, due to their 
position on the landscape, lack of vegetative cover, or texture.  

Pecos-Canadian-3 Subresource Area 

The elevation ranges from 5,000 to 7,200 feet with topography of gently rolling limestone hills 
with some steep escarpments and gently sloping valley bottoms.  It extends from the Western 
Great Plains into the eastern part of the Rio Grande Rift Valley.  The underlying geology is 
mainly sandstone and other sedimentary rocks.  The topography includes some small mesas, 
buttes, hills, and mountain foothills.  There are some scattered salt lakes and few perennial 
streams.

Average annual precipitation, occurring mostly during the summer, is 12 to 17 inches.  The 
average annual temperature is 50°F with extremes of between -30°F and 103°F.  There are 
between 130 and 180 frost-free days on average. 

Soils under most of the airspace are susceptible 
to wind and water erosion. 



Preliminary Final New Mexico Training Range Initiative EIS  

3.4 Physical Resources Page 3-33 

The predominant soils are well drained and moderately fine-textured to moderately 
coarse-textured and have mixed mineralogy.  The soil moisture regime ranges from fairly dry to 
intermediate moisture levels. 

3.4.2.3 Southern High Plains MLRA 

The Southern High Plains MLRA is located in the eastern portion of New Mexico and into 
Texas.  It is underlain by nearly horizontal sedimentary rocks that have been covered by alluvial 
and aeolian deposits.  Playa lakes are scattered throughout the region. 

The Ogallala Aquifer is the principal aquifer system in this part of the ROI.  It occurs chiefly in 
the Ogallala Formation, a mixture of clay, silt, sand, and gravel layers, often with thick gravel 
layers near the bottom and a caprock of caliche at the top, underlain by red beds (sandstones 
and sandy shales).  The Ogallala Aquifer is recharged mainly by infiltration of precipitation.  
This is an important aquifer used by several states that has experienced large-scale groundwater 
withdrawal during the past few decades, mainly for irrigation.  Almost 15 percent of the ROI 
falls within the High Plains MLRA. 

High Plains-2 Subresource Area 

This Subresource Area, located in northern Curry County, southern Quay County, and a small 
part of eastern Guadalupe County, ranges between 4,000 and 4,800 feet in elevation with gently 
rolling topography that includes dunes. 

The average annual precipitation is 15 to 17 inches.  The average annual temperature is 57°F 
with extremes from -20°F to 105°F.  The average length of the frost-free season is between 170 
and 180 days. 

Dominant soil types include some with little soil horizon development and others that have a 
great deal of soil development, indicating that they have developed in place over a long period.  
Even though there are many soils with sandy surface textures, the overall soil moisture regime 
is intermediate. 

The sandy soils are dominated by bluestems, Indiangrass, grama grasses, and sand sagebrush. 
The finer-textured soils are dominated by sideoats and blue grama, galleta, little bluestem, and 
western wheatgrass. 

High Plains-3 Subresource Area 

This area is comprised mainly of smooth high plains with occasional dunes, located mainly in 
southern Curry County and all of Roosevelt County, and ranges between 3,500 and 4,300 feet in 
elevation.  The average annual precipitation is 14 to 18 inches, and the average annual 
temperature is 61°F, with extremes from -15°F to 110°F.  The average frost-free season is from 
180 to 200 days long. 

Dominant soil types include some with little soil horizon development and others that have a 
great deal of soil development, indicating that they have developed in place over a long period 
of time.  The soil moisture regime ranges from intermediate dry to dry intermediate. 
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Melrose Air Force Range 

Melrose AFR occurs in the long shallow valleys of the Cañada del Tule and Sheep Canyon 
draws.  The Cañada del Tule carries stormwater runoff from the southeastern half of the range 
and flows in a northeasterly direction.  Sheep Canyon carries intermittent flows northeast from 
the high point on Melrose AFR.  High evaporation and infiltration rates prevent these drainages 
from contributing to surface water flows to the Pecos River.  Other surface water features on 
Melrose AFR include four periodically flooded wetlands, 10 wildlife guzzlers (three of which 
are on the impact area), 23 steel-rimmed stock tanks, and five other small man-made 
impoundments used to support livestock operations.  The other small impoundments are less 
than 0.01 acre and average about 8 feet in depth (Air Force 2003). 

The thin topsoil is underlain at relatively shallow depths by a leached tightly cemented 
clay-carbonate hardpan, also called caliche.  The soils are generally characterized as slightly 
alkaline to alkaline (pH of 7.1 to 8.2), deep to moderately deep, and moderately well to well 
drained.  The soils are typically coarse-textured and have very poor water-holding capacities.  
Melrose AFR is underlain by the Ogallala Aquifer and its surface area contributes to the 
recharging of the aquifer (Air Force 2003). 

3.5 Biological Resources 

3.5.1 Definition of the Resource  

Biological resources are defined in this EIS as both wild and agricultural resources.  Wild 
resources include native and exotic organisms, and their habitats, including wetlands, within 
which they occur.  Domesticated plants and animals encompass agricultural resources. 

The ROI for biological resources consists of all lands directly under the current Pecos 
MOA/ATCAA, Taiban MOA, Sumner ATCAA, and Melrose AFR and under the expansion 
areas, including the proposed Capitan ATCAA.  Biological resources for the Draft EIS Proposed 
Action and Alternative B also included those under the air traffic study area. 

3.5.1.1 Wild Resources 

Assemblages of wild plant and animal species within a defined area that are linked by 
ecological processes are referred to a community.  The existence and conservation of these 
non-domesticated resources are intrinsically valuable; they also provide aesthetic, recreational, 
and socioeconomic values to society.  Section 3.4 identified the soils in the ROI.  This biological 
resources section focuses on animal species and vegetation types that typify or are important to 
the function of the ecosystem, are of special societal importance, or are protected under federal 
or state law or statute.  For purposes of the analysis, wild biological resources are organized 
into three major categories:  (1) communities, including animals and plants, (2) wetlands, and 
(3) special-status species.  A habitat-level perspective will govern both descriptions of existing 
conditions and analyses because of the large area under consideration. 

Ecological Communities include both terrestrial plants and animals.  The composition of plant 
species within a given area often defines ecological communities and determines the types of 
wild assemblages that may be present.  Typical animals include snakes, lizards, songbirds, 
waterfowl, raptorial birds, hoofed animals, carnivores, bats, rodents, other small mammals, fish, 
and invertebrate species such as mollusks (e.g., snails) and insects.  Migratory birds are 
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included in this discussion because federal agencies are mandated to evaluate the effects of their 
actions on migratory birds by Executive Order (EO) 13186, Responsibilities of Federal Agencies to 
Protect Migratory Birds.  The attributes and quality of available habitats determine the 
composition, diversity, and abundance patterns of wild species assemblages, or communities.  
Each species has its own set of habitat requirements and interspecific interactions driving its 
observed distribution and abundance.  Community structure is derived from the net effect of 
the diverse resource and habitat requirements of each species within a geographic setting.  For 
this reason, an assessment of habitat types and area affected by the Proposed Action can serve 
as an overriding determinant in the assessment of consequences for wild populations. 

Wetlands are a special category of Waters of the U.S. and are subject to regulatory authority 
under Section 404 of the Clean Water Act and EO 11990, Protection of Wetlands.  They include 
jurisdictional and non-jurisdictional wetlands.  Jurisdictional wetlands are those defined by the 
U.S. Army Corps of Engineers (USACE) and U.S. Environmental Protection Agency (USEPA) as 
meeting all the criteria defined in the USACE’s Wetlands Delineation Manual (Environmental 
Laboratory 1987) and are under the jurisdiction of the USACE.  Non-jurisdictional wetlands are 
those that fail to meet this requirement but meet the broader definition of the EO.  For proposed 
actions not involving direct ground disturbance, wetlands are typically not considered.  
However, because of the unique set of possible impacts associated with the Proposed Action, 
general consideration of wetlands is given. 

Special-status species are defined as those plant and animal species listed as threatened, 
endangered, candidate, or species of concern by the U.S. Fish and Wildlife Service (USFWS), as 
well as those species with special-status designations by the state of New Mexico.  The 
Endangered Species Act (ESA) protects federally listed threatened and endangered plant and 
animal species.  Candidate species are species that USFWS is considering for listing as federal 
threatened or endangered but for which a proposed rule has not yet been developed.  
Candidates do not benefit from legal protection under the ESA.  In some instances, candidate 
species may be emergency listed if USFWS determines that the species population is at risk due 
to a potential or imminent impact.  The USFWS encourages federal agencies to consider 
candidate species in their planning process because they may be listed in the future and, more 
importantly, because current action may prevent future listing.  Species of concern are species 
for which data were inconclusive to support ESA protection at the time of the proposed listing.  
It is an informal designation, although USFWS recommends tracking of population trends and 
threats.  The New Mexico Department of Game and Fish (NMDGF) maintains a list of 
endangered and threatened fish and animals, while the New Mexico Energy, Minerals, and 
Natural Resources Department (EMNRD) protects endangered plants.  Typically state and 
federal lists have considerable overlap, but occasionally a state may provide more protection 
than is required at the federal level.  New Mexico also ranks animals and plants as “sensitive.”  
These species may be declining, rare, or endemic.  State sensitive designations do not provide 
legal protection but do provide a context for consideration and evaluation of project effects. 

3.5.1.2 Agricultural Resources 

Agricultural resources are those plants and animals raised for the benefit of humans.  Domestic 
animals include cattle, sheep, hogs, poultry, and horses.  In addition to the agricultural and 
ranching uses of the region, it is also important to note that many Native Americans ascribe 
value to a variety of plant and animal resources.  Cultural and social contexts of human land 
use are discussed in Sections 3.7 and 3.8.  Livestock grazing and rangeland account for 85 
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percent of land in farming in the seven counties that constitute the social and economic ROI.  
Ranches in De Baca County, the most representative under the affected airspace, average 7,497 
acres.

3.5.2 Existing Conditions 

3.5.2.1 Ecological Communities 

The ROI lies largely within the Southwest Plateau and Plains Dry Steppe and Shrub Province, as 
described by Bailey (1995).  The Chihuahuan Semi-Desert Province is in the south, while western 
areas include the Arizona-New Mexico Mountains Semi-Desert – Open Woodland – Coniferous Forest 
– Alpine Meadow Province.  Within these ecoregions, Dick-Peddie (1993) and Brown (1994) 
described vegetation community types.  Terminology below follows Dick-Peddie (1993).  The 
dominant vegetation community in the ROI is Plains-Mesa Grassland (Figure 3.5-1). 
Approximately 86.3 percent (2,783,077 acres) of the ROI is classified as Plains-Mesa Grassland 
(New Mexico Resource Geographic Information System Program 1991).  At lower elevations in 
the south, Desert Grassland (322,314 acres; 10.0 percent) and Plains-Mesa Sand Scrub (12,813 
acres; 0.4 percent) replace the Plains-Mesa Grassland.  To the west in Lincoln County, 
Plains-Mesa Grassland grades into Juniper Savanna (701 acres; 0.02 percent) at the upper 
elevations.  Urban areas and farmland occupy 3.3 percent (106,439 acres) of the ROI.  There is 
not a one-to-one correlation between vegetation types in Figure 3.5-1 and land resource areas in 
Figure 3.4-1. 

Figure 3.5-1.  Vegetation Types within the Region of Influence 
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Plains-Mesa Grassland.  Plains-Mesa Grasslands are found between 4,000 and 7,500 feet on 
plains, mesas, and low hills.  Three grassland types may be present:  tall grass, mixed, and/or 
short grass prairies.  Tall grass prairie is relatively rare and is largely limited to sandhills near 
Portales in Roosevelt County.  Blue gramma (Bouteloua gracilis) and other gramma grasses 
(Bouteloua spp.) dominate mixed and short grass prairie.  Other important grasses include 
buffalograss (Buchloe dactyloides), Indian ricegrass (Achnatherum hymenoides), dropseed 
(Sporobolus spp.), galleta grass (Hilaria jamesii), and lovegrass (Eragrostis spp.).  Although shrubs 
have always been part of the Plains-Mesa Grassland, the shrub component has increased in 
recent decades due to livestock grazing and fire suppression (Bailey 1995).  Four-wing saltbush 
(Atriplex canescens), winterfat (Ceratoides lanata), rabbitbrush (Chrysothamnus spp.), and 
snakeweed (Gutierrezia spp.) are common shrubs.  Forbs, such as coneflowers (Ratibida spp.) and 
globemallows (Sphaeralcea spp.), and pricklypear cacti (Opuntia spp.) are also important in 
Plains-Mesa Grasslands. 

Typical mammals associated with 
Plains-Mesa Grassland are the 
pronghorn antelope (Antilocapra
americana), black-tailed prairie dog 
(Cynomys ludovicianus), swift fox 
(Vulpes velox), Plains pocket gopher 
(Geomys bursarius) (Brown 1994).  
Domestic cattle, sheep, and horses are 
common grazers.  Representative birds 
include the lesser prairie-chicken 
(Tympanuchus pallidicinctus), long-billed 
curlew (Numenius americanus), western burrowing owl (Athene cunicularia hypugea), lark bunting 
(Calamospiza melanocorys), and western meadowlark (Sturnella neglecta).  Grassland specialists 
found on Melrose AFR in mixed grasslands included the six-lined racerunner (Cnemidophorus 
sexlineatus), many-lined skink (Eumeces multivirgatus), Great Plains skink (Eumeces obsoletus), 
Plains blackhead snake (Tattilla nigriceps), western burrowing owl, thirteen-lined ground 
squirrel (Spermophilis tridecemlineatus), black-tailed prairie dog, and hispid pocket mouse 
(Chaetodipus hispidus) (Parmenter et al. 1994).   

Desert Grassland. The lower elevational limit of Desert Grassland is around 3,600 feet.  This 
community type has been impacted by grazing and drought.  In some areas, the native 
perennial bunchgrasses have been replaced by exotic annual grasses and low-growing sod 
grasses, such as Lehmann lovegrass (Eragrostis lehmanniana) and curly mesquite grass (Hilaria
belangeri) respectively.  Ecologically important grasses are black gramma (Bouteloua eriopoda)
and tobosa (Hilaria mutica).  Black gramma is found on gravelly upland sites, while tobosa is the 
dominant grass on heavier soils in lowlands and swales.  Other grasses include various gramma 
grasses, red three-awn (Aristida longiseta), hairy tridens (Tridens pilosus), and buffalograss.  
Lupines (Lupinus spp.), filarees (Erodium spp.), and buckwheats (Eriogonum spp.) are common 
forbs.  Cacti and succulent plants, such as agaves (Agave spp.), sotol (Dasylirion spp.), and yucca 
(Yucca spp.) are characteristic of Desert Grasslands.  Important scrub-shrubs include mesquite 
(Prosopis spp.), althorn (Koeberlinia spinosa), and catclaw acacia (Acacia greggii).  Tarbush 
(Flourensia cernua) and creosotebush (Larrea tridentate) have increased with disturbance and 
drought.

Pronghorn antelope are typical mammals associated with 
the Plains-Mesa Grassland. 
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Mammals common to the Desert Grassland are the black-tailed jackrabbit (Lepus californicus),
spotted ground squirrel (Spermophilis spilosoma), various species of kangaroo rats (Dipodomys
spp.) and woodrats (Neotoma spp.), badger (Taxidea taxus), and coyote (Canis latrans).  Birds 
include Swainson’s hawk (Buteo swainsoni), mourning dove (Zenaida macroura), roadrunner 
(Geococcyx californicus), ash-throated flycatcher (Myiarchus cinerascens), curve-billed thrasher 
(Toxostoma curvirostre), and Cassin’s sparrow (Aimophila cassinii).  Ornate box turtle (Terrapene 
ornate), western hognose snake (Heterodon nasicus), western hooknose snake (Gyalopion canum), 
and desert grassland whiptail (Cnemidophorus uniparens) are representative reptiles.     

Plains-Mesa Sand Scrub.  Although historically this community type was restricted to the 
extreme southern parts of New Mexico and along the Rio Grande River, it has expanded and 
encroached into Desert Grassland.  Its typical elevation range is 2,300 to 5,200 feet.  
Creosotebush, tarbush, and whitethorn (Acacia neovernicosa) are the dominant features of the 
Chihuahuan Desert.  Numerous species of yuccas, agaves, sotols, and nolinas (Nolina spp.) are 
found in succulent-scrub upland areas, as are woody shrubs and low-growing cacti.  
Succulent-scrub uplands grade into Desert Grassland where grassland species, such as gramma 
grasses, can be found.  Lower elevation playas may also support Desert Grassland species.   

The Plains-Mesa Sand Scrub is perhaps best known for its diversity and abundance of reptiles.  
Lizards include the Texas banded gecko (Coleonyx brevis), greater earless lizard (Cophosaurus 
texanus), and several species of spiny lizards (Sceloporus spp.) and whiptails (Cnemidophorus
spp.).  Snakes include the western hooknose snake, whipsnakes (Masticophis spp.), and 
rattlesnakes (Crotalus spp.).  Typical mammals found in Plains-Mesa Sand Scrub are the desert 
pocket gopher (Geomys arenarius), southern grasshopper mouse (Onychomys torridus), Texas 
antelope squirrel (Ammospermophilis interpres), and desert pocket mouse (Perognathus 
penicillatus).  Scaled quail (Callipepla squamata), white-necked raven (Corvus cryptoleucus), cactus 
wren (Campylorhynchus brunneicapillus), and black-throated sparrow (Amphispiza bilineata) are 
representative birds.   

Juniper Savanna. This community type is characterized by pinyon pine (Pinus edulis) and 
one-seed juniper (Juniperus monosperma), together commonly called pinyon-juniper woodland.  
This woodland is found between 4,900 and 7,500 feet, particularly on rocky mesas, plateaus, 
slopes, and ridges.  Understory vegetation includes gramma grasses, galleta grass, Indian 
ricegrass, buckwheats, and lupines.  Woody shrubs include threadleaf groundsel (Senecio
longilobus) snakeweed, fourwing saltbush, and cliffrose (Cowania mexicana).  Several species of 
hedgehog cacti (Echinocereus spp.), pricklypears, and chollas (Opuntia spp.) are also present.   

Pinyon-juniper specialists are the pinyon mouse (Peromyscus truei), pinyon jay (Gymnorhinus 
cyanocephalus), gray flycatcher (Empidonax wrightii), and gray vireo (Vireo vicinator).  
Pinyon-juniper woodlands are also important for wintering elk (Cervus elaphus) and mule deer 
(Odocoileus hemionus) (Brown 1994).     

3.5.2.2 Wetlands 

Jurisdictional wetlands comprise less than 1 percent of the ROI (Table 3.5-1) and most are 
within the Pecos River Valley.  Wetlands and riparian areas, however, are critically important 
for many species of animals, particularly migratory birds.  Wetlands, as discussed in Section 
3.6.1.1, are important habitat type and subject to federal regulation.  Typical wetland plants 
include cattail (Typha latifolia), bulrush (Scirpus acutus), rushes (Juncus spp.) and sedges (Carex
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spp.), often interspersed with willows (Salix spp.).  Native riparian areas are also imperiled due 
to increased water demands and invasion by the exotic shrubs saltcedar (Tamarix spp.) and 
Russian olive (Elaeagnus angustifolia).  Plains cottonwood (Populus deltoids), peachleaf willow 
(Salix amygdaloides), and narrowleaf cottonwood (Populus angustifolia) comprise the climax 
community along the larger river systems, such as the Pecos River.  Riparian scrublands, 
composed of several willow species, seepwillow (Baccharis salicifolia) and saltcedar, are found 
along floodplains and streams throughout.  At the higher elevations, streams and canyons can 
be composed of narrowleaf cottonwood, maple (Acer spp.), box elder (Acer negundo), alders 
(Alnus spp.), willows, blueberry elder (Sambucus glauca), and red-osier dogwood (Cornus 
sericea).

Table 3.5-1.  Wetlands within the Region of Influence 

Wetland Type Acres 

Palustrine Scrub-Shrub 1,990 

Palustrine & Riverine Unconsolidated Shore & Bottom 995 

Total Wetland Acreage 3,585 

Total Land Area 3,225,344 

Wetland Percent of Total Land Area 0.11 
Source:  USFWS 1983. 

Bitter Lake National Wildlife Refuge (NWR), just south of the ROI along the Pecos River, is an 
example of the plant and animal diversity that is found in wetland and riparian areas.  At least 
357 species of birds have been observed on the refuge (Bitter Lake NWR 2004).  Approximately 
59 mammal species, 50 species of reptiles and amphibians, and 24 fish species have been 
recorded.

3.5.2.3 Special-Status Species 

The Air Force has initiated consultation with USFWS under Section 7 of the ESA and requested 
a list of threatened, endangered, or proposed species that may occur within the project area.  
The USFWS provided a list of special-status species for the seven counties within the ROI 
(Appendix H).  In addition, the NMDGF, New Mexico Natural Heritage Program (NMNHP), 
and New Mexico Rare Plant Technical Council (NMRPTC) web sites were searched for 
information about state listings (NMRPTC 1999, NMDGF 2003, NMNHP 2003).  This 
information is summarized in Appendix H.  Not all species on this list may be within the ROI.

Federally listed endangered species that may occur in the ROI are Kuenzler hedgehog cactus 
(Echinocereus fendleri var. kuenzleri), Pecos gambusia (Gambusia nobilis), brown pelican (Pelecanus
occidentalis carolinensis), interior least tern (Sterna antillarum athalassos), northern aplomado 
falcon (Falco femoralis septentrionalis), and southwestern willow flycatcher (Empidonax traillii 
extimus).  Several snails and one crustacean are currently listed as proposed endangered.  These 
are Pecos assiminea snail (Assiminiea pecos), Koster’s springsnail (Juturnia kosteri), Roswell pyrg 
(Pyrgulopsis roswellensis), Koster’s tryonia (Tryonia kosteri), and Noel’s amphipod (Gammarus 
desperatus).  Threatened species potentially occurring in the ROI are Pecos sunflower (Helianthus 
paradoxus), Arkansas River shiner (Notropis girardi), Pecos bluntnose shiner (Notropis simus 
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pecosensis), piping plover (Charadrium melodus circumcinctus), bald eagle (Haliaeetus 
leucocephalus), and Mexican spotted owl (Strix occidentalis lucida).  Candidates for federal listing 
are sand dune lizard (Sceloporus arenicolus) and lesser prairie-chicken.  Thirty species of concern 
also may occur in the ROI and are listed in Appendix H. 

Several federally protected species are considered extinct in New Mexico or specifically in the 
seven counties in the ROI (NMDGF 2003); therefore, these species will not be considered further 
in this document.  Such species include the Texas hornshell (Popenaias popei) (a mussel), Rio 
Grande silvery minnow (Hybognathus amarus), grizzly bear (Ursus horribilis), and black-footed 
ferret (Mustela nigripes).  The Mexican gray wolf (Canis lupus baileyi) is extinct from New Mexico; 
however, Mexican gray wolves have been released as a “nonessential experimental population” 
in southeast Arizona.  The Mexican gray wolf recovery plan also identified the White Sands 
Missile Range in south-central New Mexico as a potential future release site (USFWS 1998a).   

The USFWS also identified several insect-species of concern (not endangered or threatened) that 
may be present in the ROI (Appendix H).  These included Mescalero Sands tiger beetle 
(Cicindela formosa rutilovirescens), bonita diving beetle (Deronectes neomexicana), Mescalero Sands 
June beetle (Polyphylla mescalerensis), Sacramento Mountains blue butterfly (Icaricia icariodes),
desert viceroy butterfly (Limenitis archippus obsolete), and Sacramento Mountains silverspot 
butterfly (Speyeria atlantis capitanensis).  Little information exists on these insect species.  Because 
no surface impacts are expected and there is no evidence insects are affected by aircraft noise, 
these species are not discussed further in this document.   

3.5.2.4 Agricultural Resources 

Urban areas and farmland occupy 3 to 4 percent of the ROI, the majority of which is in the 
eastern portion (Figure 3.5-1).  Ranches and associated livestock grazing alone constitute 
approximately 85 percent of the land use in the ROI.  Under the airspace, 14 percent is lands 
managed by the Bureau of Land Management (BLM), 16 percent is state land, and 69 percent is 
private.  Both the BLM and State of New Mexico maintain grazing allotments or leases on their 
lands.  Grazing or other agriculture occurs on approximately 99 percent of the private, state, 
and federal land under the airspace.  Commenters on the Draft EIS described existing ranching 
operations for a ranch under the existing Pecos MOA (see Chapter 6.0, Comments and 
Responses). 

The New Mexico Department of Agriculture (NMDA) (2003) and USDA (1997) provided 
livestock statistics by county.  In 2002, an estimated 626,000 cows and 124,000 sheep occurred 
within the seven counties that intersect the ROI (NMDA 2003).  The number of farms also 
provides an estimate of the agricultural resources within the seven counties.  In 2002, in the 
seven counties, 1,970 farms produced cattle, 92 produced hogs, 179 produced sheep, and 1,355 
raised horses and ponies (National Agricultural Statistics Service 2004). 

3.6 Cultural Resources 

3.6.1 Definition of the Resource 

Cultural resources are prehistoric and historic districts, sites, structures, artifacts, and any other 
physical evidence of human activities considered important to a culture, subculture, or 
community for scientific, traditional, religious, or other reasons.  Cultural resources are 
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typically divided into three major categories:  archaeological resources, architectural resources, 
and traditional resources. 

Archaeological resources are locations where prehistoric or historic activity measurably altered 
the earth or produced deposits of physical remains (e.g., arrowheads, bottles).  Architectural 
resources include standing buildings, dams, canals, bridges, and other structures of historic or 
aesthetic significance.  Traditional resources are associated with cultural practices and beliefs of 
a living community that are rooted in its history and are important in maintaining the 
continuing cultural identity of the community.  They may include archaeological resources, 
locations of historic events, sacred areas, sources of raw materials, topographic features, 
traditional hunting or gathering areas, and native plants or animals.  Resources generally must 
be more than 50 years old to be considered for inclusion in the National Register of Historic 
Places (NRHP).

A number of federal regulations and guidelines have been established for the management of 
cultural resources (Appendix D).  The standards set forth in Section 106 of the National Historic 
Preservation Act (NHPA), as amended, are used to determine effects to most cultural resources 
in the affected environment.  Section 106 requires federal agencies to take into account the 
effects of their undertakings on historic properties.  Historic properties are cultural resources 
that are listed in, or eligible for listing in, the NRHP.  Eligibility evaluation is the process by 
which resources are assessed relative to NRHP significance criteria for scientific or historic 
research, for the general public, and for traditional cultural groups.  Under federal law, 
including NEPA, impacts to cultural resources may be considered adverse if they meet the 
criteria set out in 36 CFR 800.5(1), and if the resources have been determined eligible for listing 
in the NRHP or have been identified as important to Native Americans as outlined in the 
American Indian Religious Freedom Act (AIRFA) and EO 13007, Indian Sacred Sites.   

The Native American Graves Protection and Repatriation Act (NAGPRA) would apply to 
situations where human remains , funerary, or sacred objects or objects of cultural patrimony 
were involved.  No Native American sacred sites or NAGPRA-related materials have been 
identified in the ROI.  The DoD American Indian and Alaska Native Policy (1999) provides 
guidance for interacting and working with federally-recognized American Indian governments.  
DoD policy requires that installations provide timely notice to, and consult with, tribal 
governments prior to taking any actions that may have the potential to significantly affect 
protected tribal resources, tribal rights, or American Indian lands.   

The ROI for cultural resources consists of all lands under the current airspace, including 
Melrose AFR, the proposed airspace expansion areas, and the proposed Capitan 
MOA/ATCAA. 

3.6.2 Existing Conditions 

3.6.2.1 Historical Setting 

The earliest remains of human activity in the region date to approximately 12,000 years before 
present (BP) and are associated with the hunting of large game animals, such as mammoth and 
mastodon, commonly grouped and referred to as Pleistocene megafauna.  During this time, the 
climate was cooler and wetter, supporting vast grasslands, shallow lakes and wetlands.  Known 
only through the material remains they left behind, these earliest inhabitants are known as the 
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Clovis Culture, and existed for perhaps only 700 years.  Evidence of the culture was first 
recognized at Black Water Draw, New Mexico, south of Clovis, in 1929.  In the years since, the 
site has been extensively excavated, revealing intermittent occupations of successive cultures 
that span thousands of years.   

Through the next several thousand years, the climate became warmer and drier.  The grasslands 
turned to a desert shrub environment, and the lakes and wetlands disappeared along with the 
megafauna. The environmental changes forced a change in the subsistence of local populations, 
shifting to a reliance on other game animals and a greater utilization of plant resources.  
Roughly 3,000 BP, ceramics came into use; the practice of agriculture developed; and more 
permanent, substantial residential structures (e.g., pueblos) were built (Geo-Marine 1996).   

There are seven Apachean-speaking tribes thought to have inhabited the southwestern portion 
of the United States and the Northern portion of Mexico; of these seven, it is believed that the 
Mescalero Apache and the Jicarilla Apache were the primary inhabitants of the area underlying 
the affected airspace (Opler 1983; Tiller 1983).  The Mescalero Apache native lands were 
generally located in the southern portion of the affected airspace extending well into northern 
Mexico.  At the time of European contact, the lands of the Mescalero were extensive, being 
defined by a series of mountain ranges with peaks greater than 12,000 feet, separated by flats 
and valleys.  The differences in elevation are marked by noticeable changes in flora, fauna, and 
climate.  In the mountain regions, winters are severe with very short growing seasons, which 
made cultivation difficult.  The flats were generally hot and dry, making cultivation almost 
impossible until the introduction of irrigation.  The striking differences in topography and 
climate had a great and lasting influence on the political and economic development and 
structure of the Mescalero, who until the later part of the historic period, remained in small 
hunter-gatherer groups scattered throughout their territory (Opler 1983). 

The Jicarilla aboriginal lands were generally located in the northern portion of the affected 
airspace extending as far north as south-central Colorado.  It is believed that the Jicarilla 
migrated into the southwest between A.D. 1300 and 1500, although their route of migration is 
much in dispute.  The Jicarilla Apache native lands consist of the Southern Rockies, which 
extend from north-central New Mexico north into southern Colorado, and east into the high 
plains country, which is defined by mesas, plateaus and intermontane basins.  Similar to the 
Mescalero native lands, the elevational changes are drastic, ranging from 14,000 feet in the 
Rockies to 3,800 feet in some of the valleys (Tiller 1983).   

Although the Apachean speaking groups that migrated south into the region settled into 
separate locations, they preserved much of their Athapaskan culture.  Eventually, many of these 
groups such as the Mescalero and the Jicarilla were influenced by contact with other native 
groups such as the Pueblos, and later by the introduction of the horse.  These influences led to a 
change in culture towards a more sedentary life style (Tiller 1983). 

By the early 1600s, Apachean groups occupied the region on a permanent basis.  Apache 
occupation continued until the mid-18th century when the Comanche people entered the region.  
Comanche raids against eastern Pueblo and Spanish settlements led to military campaigns by 
the Spanish, defeating the Comanches in the 1780s.  Kiowa groups also traversed the region, 
using the same lands as the Comanche for hunting and raiding from the 1790s until the 1870s 
(Geo-Marine 1996).   
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Spanish explorers first entered the region beginning in the mid-16th century, following 
exploration routes along the Pecos and Canadian Rivers.  They discovered a barren plain that 
occupies 37,000 square miles of west Texas and eastern New Mexico.  To the north and west, the 
plain is bounded by an escarpment that rises 300 feet above the plain.  Through the millennia, 
wind and water eroded the bedrock of the escarpment so that from a distance it resembles 
ramparts or fortifications.  As a result, the region, which is actually a southern reach of the 
Great Plains, was named the Llano Estacado (palisaded plain).  Once a forbidding place only 
suited to seasonal grazing, through irrigation the Llano now supports widespread agriculture 
and the communities of Lubbock and Amarillo, Texas, and Clovis, New Mexico.   

Commerce between the United States and a Mexico newly independent from Spain was 
instrumental in bringing American settlers to the region in the early to mid-19th century.  
Traveling the Santa Fe Trail, business interests came into increasing conflict with the Apache 
and other tribes along the route, resulting in the construction of forts.  During the 
Mexican-American war of 1846-1848, American troops traveled west along the Santa Fe Trail as 
did troops during the American Civil War.  Once New Mexico became American territory, trade 
continued to flourish, and traffic included travelers on their way to the gold fields of California 
(National Park Service 2004).  The Santa Fe Trail also provided a link to the Old Spanish Trail, 
which connected New Mexico to the markets in California and Mexico. 

In 1810, a treaty between the Spanish and the Mescalero Apache included a reservation for the 
Mescalero.  The treaty was renewed by the Mexican government in 1832 (Rothman 1998).  In the 
following decades, Mescalero encounters with the American military led to short-term treaty 
and reservation arrangements.  In 1863, under General James H. Carleton, Colonel Christopher 
“Kit” Carson forced some 400 Mescalero Apache to walk approximately 200 miles from Fort 
Stanton to Fort Sumner.  Later that year, over 8,000 Navajo from the Canyon de Chelly in 
eastern Arizona were forced to march over 300 miles to the Bosque Redondo Reservation at Fort 
Sumner (Banks 1998).  From 1863 to 1868, as many as 9,000 Navajo people (Dineh) and more 
than 400 Mescalero Apache were incarcerated at the Bosque Redondo Reservation (Geo-Marine 
1996).  The forced movement of the Dineh to Fort Sumner is memorialized in Navajo history as 
“The Long Walk.”   

These forced marches to Bosque Redondo followed a number of alternate routes or segments 
(Ackerly 1998):  Fort Wingate to Los Pinos/Albuquerque segment; the Intermediate Segments 
East and North of Albuquerque; and the Fort Union to Fort Sumner Segment.  Historical 
accounts of the Fort Wingate to Los Pinos/Albuquerque Segment indicate that it followed a 
well-traveled wagon road from Old Fort Wingate eastward to the Rio Grande.  Near Sheep 
Springs, the road branched southward towards Los Pinos and northward to Albuquerque 
(Ackerly 1998).   

The Intermediate Segments East and North of Albuquerque are further subdivided into four 
sub-segments.  The Albuquerque to Santa Fe segment of the Santa Fe route follows an existing 
wagon route along the Camino Real that connected Albuquerque with Santa Fe (Ackerly 1998).  
Combined historic reports indicate that, for the most part, the Santa Fe route from Santa Fe 
eastward to Fort Union paralleled the Santa Fe Trail.  The route passed through Kozlowski’s 
Ranch, Pigeon’s Ranch, Tecolote, Las Vegas through Kroenig’s Ranch, then turned north in the 
direction of Fort Union.  From Fort Union south to Fort Sumner, the route followed an existing 
wagon road paralleling the Rio Pecos (Ackerly 1998).  Following another well-established 
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wagon trail, the Mountain Route started in Albuquerque heading east through the Tijeras 
Canyon, north along the Sandias Mountains to Galisteo, then turned east toward Fort Union.  
The Mountain Route passed through San Antonio, San Pedro, San Lorenzo, Real De San 
Francisco, Placer de Tureto, Eaton’s Ranch, and Galisteo, where it connected with the Santa Fe 
Route near Kozlowski’s Ranch.  At this point, the Mountain Route passed through the towns of 
Rowe, Ilfeld, San Jose, Bernal Springs, Tecolote, and Romeroville.  At Romeroville, the route 
forked to the east and west converging at the Pecos River (Ackerly 1998).  The Canon Blanco 
Route was a more direct route between Albuquerque and Fort Sumner (Ackerly 1998).  This 
route followed the Mountain Route through the Tijeras Canyon to the town of Tijeras, where it 
then headed northeast towards the now abandoned town of Gutierrez.  At this point, the Canon 
Blanco Route headed due east passing through Lagunas and directly into the Canon Blanco 
where it joined the Fort Union to Fort Sumner road (Ackerly 1998).  The final sub-segment of 
the Intermediate Segments North and East of Albuquerque is known as the Piedra Pintada.  
This route is believed to have been used by the Navajo as an escape route from Fort Sumner in 
1863 and again in 1865.  Although the most direct from Albuquerque to Fort Sumner, it is 
thought that this route was not as extensively used as others, because it was not easily traveled 
by wagon (Ackerly 1998).   

The Fort Union to Fort Sumner segment (Figure 3.6-1) is believed to have been the final 
segment, used at least partially, by the Santa Fe, Mountain, Canon Blanco, and Piedra Pintada 
routes.  The road extends from Anton Chico south through Fort Butler, Becke’s Ranch, Alamo 
Gordo, San Juan de Dios, and Las Carretas to the site of the Bosque Redondo Reservation at Fort 
Sumner (Ackerly 1998).  In 1868, the Navajo Treaty was signed at Fort Sumner, conceding the 
right of the Dineh to live on their homelands to the west (Museum of New Mexico 2001a).  After 
a period of instability following the Civil War, a new reservation was established in 1873 for the 
Mescalero and Chiricahua Apache at its present location near the Sacramento Mountains 
(Rothman 1998) southwest of the area of potential effect, as well as the establishment of a new 
reservation for the Jicarilla Apache north of the area of potential effect (New Mexico Blue Book 
2004).

Currently, the Mescalero and Chiricahua Apache Indian reservation occupies approximately 
460,000 acres and is home to 3,000 tribal members (New Mexico Blue Book 2004).  The Jicarilla 
Apache Indian Reservation is also home to approximately 3,000 members and consists of 
approximately 750,000 acres (New Mexico Blue Book 2004). 

American forts in the region, such as Fort Sumner within the study area, were established by 
the early 1860s to defend routes of travel through the area (Geo-Marine 1996).  After 1865, 
American cattle ranchers entered the region, establishing extensive ranches during the 1880s, 
including in the Melrose AFR area.  The Goodnight-Loving trail followed the Pecos River 
valley, through Fort Sumner to markets in states to the north; the Stinson Trail entered the 
region from Texas to the east.  Growth in the cattle ranching industry was driven, in part, by the 
expansion of railroads throughout the region (Geo-Marine 1996).  Small towns grew up along 
the rail lines, including Taiban and others in the Melrose AFR area.  North of the ROI lie the 
remnants of Route 66, now largely replaced by other highways.  This historic route once 
connected Chicago to Santa Monica, California. 
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Figure 3.6-1.  Historic Routes in the Vicinity of Region of Influence 
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Older F-111 aircraft, such as this one at the west entrance 
to Clovis, trained at high speed and at low levels 
throughout the Pecos Complex airspace. 

There are seven counties underlying or partially underlying the training airspace.  These 
include Chaves County, which was formed in 1889 and named for Colonel Jose Francisco 
Chaves; Curry County, 1909, named for Territorial Governor George Curry; De Baca County, 
1917, named for New Mexico’s second State Governor, Ezequiel Cabeza de Baca; Guadalupe 
County, 1891, named for Our Lady of Guadalupe; Lincoln County, 1869, named in honor of 
President Abraham Lincoln; Quay County, 1903, named for Senator Matthew S. Quay; and 
Roosevelt County, 1903, named for President Theodore Roosevelt (Historical Side Bar 2004). 

A modern military presence was established in the region during World War II with the 
opening of Clovis Army Air Base in 1942.  It was selected as one of three sites, including 
Ephrata, Washington and Salina, Kansas, for a “super-airdrome.”   

On December 24th, 1942, the 409th Base headquarters and Air Base Squadron arrived at Clovis 
Air Base followed by the arrival of the 16th Bombardment Operational Wing, which arrived in 
January of 1943.  In April of 1943, the base was renamed Clovis Army Air Field.  From early 
1943 to late 1945, the airfield served as a bombardment training base.  From June through 
December 1943, the 302nd Bombardment Group trained B-24 personnel.  B-17 crews from the 
25th, 497th, 498th, 499th, and 500th Bombardment Groups trained at the airfield from February to 
April 1944.  From 1945 to 1946, the 
airfield was home to B-29 
Bombardment Groups.

Following the end of the war, Clovis 
Army Airfield operations began to 
decrease.  Coinciding with personnel 
shortages, bombardment training 
was no longer a primary focus for 
the base.  In July of 1946, the airfield 
was placed on a reduced status with 
complete inactivation occurring in 
May of 1947. 

Control of the airfield changed 
hands numerous times during its period of inactivation, which lasted until 1951.  In August of 
1947, the Strategic Air Command took control, changing the name of the airfield to Clovis Air 
Force Base in 1948 before handing it over to Air Training Command in April of 1950, who then 
handed it over to Tactical Air Command (TAC) in July of 1951.  The 140th Fighter Bomber Wing 
(140 FBW), flying the P-51 “Mustang” and made up of Air National Guard elements from 
Colorado, Wyoming, and Utah, was called to active duty as the first TAC unit at Clovis AFB 
(Air Force 2004b).  The 140 FBW returned to Air National Guard control in 1952, replaced by the 
50th FBW (50 FBW).  In 1957, Clovis Air Base became a permanent Air Force installation and was 
renamed Cannon AFB in honor of the former commander of TAC, John Kenneth Cannon (Air 
Force 2004b).  During the late 1950s and early 1960s, Cannon AFB personnel and planes were 
deployed throughout the world.  Crews deployed to Berlin during the Berlin Wall Crisis, and a 
decade later, to Vietnam and Thailand during the conflict there.  In 1965, the mission for 
Cannon AFB began to change, focusing more on training F-100 pilots and mechanics.  In 1968, 
Cannon AFB added additional training for Forward Air Controllers and Air Liaison Officers.  
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With this, Cannon AFB became the largest replacement training wing in TAC.  During the late 
1960s, with the arrival of various F-111s, the primary mission for Cannon AFB began to once 
again change back into a tactical one.  The current F-16 aircraft were based at Cannon AFB 
starting in 1995. 

After the Persian Gulf War, the NMANG transitioned to flying the F-16 Fighting Falcon; in 1991 
this was the only fighter squadron to fly the F-16 equipped with Low Altitude Navigation and 
Targeting Infrared for Night (LANTIRN) pods.   

3.6.2.2 Identified Cultural Resources 

Melrose Air Force Range 

Archaeological survey projects have been conducted within Melrose AFR since 1981, covering 
more than 45,000 acres (Geo-Marine 2000).  More than 200 archaeological sites, ranging in age 
from the Paleoindian period (before 7500 BP) through the Historic era (after 400 BP), have been 
recorded on the range (Geo-Marine 2000).  More than 50 of these are considered eligible or 
potentially eligible for inclusion in the NRHP, although none are listed.  An evaluation of Cold 
War architectural structures indicated no eligible or potentially eligible buildings on Melrose 
AFR (Geo-Marine 1996).   

Native American groups with historic ties to the area include the Mescalero Apache, Jicarilla 
Apache, and Comanche.  The nearest reservation is the Mescalero Apache Reservation, located 
approximately 100 miles southwest of Melrose AFR near Ruidoso, New Mexico.  The Jicarilla 
Apache Reservation is 195 miles northwest of the range.  The Comanche Tribe is located near 
Lawton, Oklahoma, approximately 300 miles northeast of Melrose AFR.  No traditional 
resources have been identified to date within Melrose AFR. 

Military Operations Areas 

Record searches of both the New Mexico State Register of Cultural Properties and the NRHP 
indicate that there are NRHP-listed properties in one county underlying project MOAs and 
proposed expansion areas.  As Table 3.6-1 indicates, listed properties in De Baca county include 
the De Baca County Courthouse, which was constructed in 1917; the Fort Sumner Railroad 
Bridge, which was constructed in 1906; the Rodrick Drug Store; the Fort Sumner Women’s Club; 
and the Fort Sumner Ruins.  Fort Sumner was constructed in 1863 as a resettlement center for 
the Navajo and Apache Indians.  Fort Sumner, near what had been the Bosque Redondo Indian 
Reservation, is also a New Mexico State Monument and has been identified as a Registered 
Cultural Property by the State of New Mexico.  In addition to NRHP and state-listed cultural 
resources under project MOAs, there are also likely to be archaeological, architectural, or 
traditional resources that are either eligible or potentially eligible for the NRHP.   
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Table 3.6-1.  State and National Register-Listed 
Properties Under Airspace 

Airspace County Property Location 
State

Register 
National
Register 

De Baca County Courthouse Fort Sumner X X 
Fort Sumner Railroad 
Bridge

Fort Sumner X X 

Fort Sumner Ruins, State 
Monument

Fort Sumner X X 

Rodrick Drug Store Fort Sumner X  

Pecos MOA/ 
Sumner
ATCAA 

De Baca 

Fort Sumner Women’s Club Fort Sumner X X 
Note: No NRHP properties are underlying the airspace in Chaves, Curry, Guadalupe, Lincoln, Quay, and Roosevelt 
 Counties. 

No Indian reservations underlie the project MOAs (Bureau of Indian Affairs 1998).  Native 
American groups with historic ties to the area include the Mescalero Apache, Jicarilla Apache, 
Comanche, and Navajo.  The nearest reservation is the Mescalero Apache Reservation, 
approximately 30 miles south of the MOAs near Ruidoso, New Mexico.  The Jicarilla Apache 
Reservation is about 150 miles northwest of the MOAs; and the Comanche Reservation is in 
Lawton, Oklahoma.   

In the 1960s, the Fort Sumner State Monument was 
placed near the Old Fort Sumner Museum to 
commemorate the signing of the peace treaty with 
the Navajo people 100 years earlier (Banks 1998).  
Fort Sumner State Monument is an NRHP-listed 
site of significant cultural activity.  Throughout the 
year, the Monument is host to Navajo visitors who 
conduct ceremonies and prayer services to 
commemorate The Long Walk and their 
confinement at Bosque Redondo.  Fort Sumner 
State Monument is currently protected by a Noise 
Sensitive Area (NSA) that has been effective in 
reducing noise impacts from overflights (personal 
communication, Smith 2005).  As part of the 
ongoing process to turn the routes associated with 
The Long Walk into a National Historic Trail, 
ground-breaking for a more extensive Bosque 
Redondo Memorial began in November of 2003.  
Another point of interest, although not listed on the 
State or National Registers, is Billy the Kid’s 
gravesite near the Old Fort Sumner Museum. 

There are a number of state or federally recognized trails underlying or within the vicinity of 
the affected airspace.  The primary trail that partially underlies the affected airspace is known as 

Several State and National Register-listed 
historic sites are located in the community 
of Fort Sumner. 
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The Long Walk, which is discussed in detail in Section 3.6.2.1.  Other trails that do not directly 
underlie the affected airspace include the Santa Fe trail to the west, which links Santa Fe and 
Mexico; the Turquoise Trail, which links Albuquerque and Santa Fe, located to the north of the 
project area; the Old Spanish Trail to the northwest of the project area, which links Los Angeles 
and Santa Fe; and historic Route 66, which linked Chicago and Santa Monica, California.  The 
Goodnight-loving and Stinson Trails, discussed in Section 3.6.2.1, are not officially recognized 
by either the state or federal government. 

Air Traffic Study Area 

A search of the New Mexico State Register of Cultural Properties and the NRHP identified no 
NRHP-listed properties underlying the air traffic study area that includes the potential J-74 
re-route.

3.6.2.3 Native American Consultation and Coordination 

In compliance with NEPA and Section 106 of NHPA, the Air Force initiated contact with the 
Comanche Tribe of Lawton, Oklahoma; Jicarilla Apache Tribe of Dulce, New Mexico; Kiowa 
Tribe of Carnegie, Oklahoma; Apache Tribe of Andarko, Oklahoma; and the Mescalero Tribe of 
Mescalero, New Mexico to identify potential concerns associated with the proposed action. 

3.7 Land Use and Recreational Resources  

3.7.1 Definition of the Resource  

The attributes of land use addressed in this analysis include general land use patterns, land 
ownership, land management plans, and special use areas.  General land use patterns 
characterize the types of uses within a particular area, including agricultural, residential, 
military, and recreational.  Land ownership is a categorization of land according to type of 
owner; the major land ownership categories include private, federal, Native American, and 
state.  Federal lands are described by the 
managing agency, which may include the 
USFWS, U.S. Forest Service (USFS), BLM, or 
DoD.  Land management plans include those 
documents prepared by agencies to establish 
appropriate goals for future use and 
development.  As part of this process, sensitive 
land use areas (e.g., Wilderness, Wild and 
Scenic Rivers) are often identified by agencies 
as being worthy of more rigorous 
management.  

Recreation resources consider outdoor 
recreational activities that take place away from the residences of participants.  This includes 
natural resource areas (such as BLM managed land) and man-made facilities (such as county 
parks and facilities) that are designated or available for public recreational use.  

The Pecos complex of military training airspace 
covers a large area characterized by high plains 
and grasslands with sparse vegetation and few 
permanent bodies of water. 



 New Mexico Training Range Initiative EIS 

Page 3-50 3.7 Land Use and Recreational Resources 

The ROI for land use consists of all the lands under the current airspace, the proposed 
expansion areas, proposed Capitan ATCAA, and the air traffic study area applicable to the 
Draft EIS Proposed Action and Alternative B (Figure 3.7-1). 

3.7.2 Existing Conditions 

The area underlying the airspace includes portions of Guadalupe, Roosevelt, Lincoln, De Baca, 
Chaves, Quay, and Curry counties.  Major transportation routes in the study area include State 
Highways 54, 285, and 60.  Towns within the study area range in population from less than 200 
to about 1,900 (University of New Mexico [UNM] 2000). 

The majority (78 percent) of the land under the airspace is privately held.  The majority of the 
public land that would be affected by the Proposed Action is administered by the BLM.  Public 
lands managed by the BLM typically provide a variety of recreational experiences such as 
hiking, caving, camping, hunting, and nature viewing.   

Melrose AFR, which is administered by Cannon AFB, is located in the southern portion of the 
restricted airspace approximately 30 miles west of Cannon AFB.  Melrose AFR comprises 66,000 
acres with an additional 20,896 acres of buffer area (personal communication, McCord 2001).  
The Air Force leases approximately 52,000 acres to ranchers for cattle grazing (personal 
communication, Chandler 2003).  The agricultural areas act as a buffer zone around the training 
range.  The buffer zone also contains range support facilities, including a fire station, 
maintenance areas, and a camera station for monitoring ordnance practice. 

Table 3.7-1 shows the acreages and percentages of land uses found under Restricted Areas 
R-5104/5105.  Rangeland followed by agriculture are the dominant land uses. 

Table 3.7-1.  Existing Land Use Under R-5104/5105 

Land Use Category Acreage Percentage of Restricted Area 

Rangeland 245,325  83 
Agriculture 48,249  16 
Water/Wetland 767  <1 
Urban 577  <1 
Total 294,918  100 
Source:  Air Force 2001e. 

Approximately 71 percent of all land under the restricted airspace is held in private ownership, 
21 percent are state lands, and 8 percent is administered by the Air Force (Air Force 2001e).   

As shown in Table 3.7-2, approximately 99 percent of the land under the MOAs and ATCAAs is 
used for rangeland and agriculture.  The remaining land (less than 1 percent) is designated as 
forest, water, wetland, developed, or urbanized land. Residences exist within the community of 
Fort Sumner, as well as on large acreages.  An average density within the total project area is 
about one person per square mile (U.S. Census 2000b).  Section 3.8 provides further discussion 
of population data under the airspace. 
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Figure 3.7-1.  Land Status within the Region of Influence 
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Table 3.7-2.  Existing Land Use Under Current Airspace 

MOAs and 
ATCAAs 

Agriculture 
(acres) 

Forest
(acres) 

Rangeland 
(acres) 

Water Bodies 
(acres) 

Urban 
(acres) 

Total
Acreage 

Pecos MOA/ 
ATCAA 15,700 429 1,952,167 4,724 2,078 1,975,098 

Sumner ATCAA 15,437 0 2,046,756 4,689 392 2,067,274 

Taiban MOA 785 0 197,618 911 39 199,353 

Air Traffic  Study 
Area 171,803 6,375 534,662 827 4,652 718,319 

Note:   Total acreage numbers are not cumulative due to overlap of airspaces.  Sumner ATCAA includes the 
 western and eastern expansion of Pecos MOA/ATCAA. 
Source: Air Force 2001e. 

Under the existing and proposed airspace, private ownership accounts for approximately 78 
percent with a variety of state, Native American, military, and other federal interests overseeing 
the remainder of the land (Table 3.7-3).  Federal lands in the ROI are managed by the BLM and 
the Air Force.  Land status is depicted on Figure 3.7-1.   

Table 3.7-3.  Land Ownership Under the Affected Airspace 

Private
(acres) 

State
(acres) 

Indian
Reservation

(acres) 
Military 
(acres) 

Other Federal 
(acres) 

Current
Airspace 2,085,624 485,354 0 22,098 367,189 

 Western 
 Expansion 
 of Pecos 
 MOA 

113,411 50,766 0 0 145,701 

 Eastern 
 Expansion of 
 Pecos MOA 

204,574 33,312 0 20,619 4,878 

Proposed
Capitan 
ATCAA

130,491 31,562 0 0 105,248 

Note:   The western expansion and eastern expansion of Pecos MOAs are a subset of the Sumner ATCAA and 
 therefore already counted under current airspace.  
Source:   BLM 2004 

The BLM’s Roswell Approved Resource Management Plan (RMP) and Record of Decision 
(ROD) present a plan for managing all public land administered by the BLM in the Roswell 
Resource Area.  The Roswell Resource Area includes about 1,490,000 acres encompassing all 
counties under the MOA and ATCAA airspace except for a portion of Chaves County (BLM 
1997a).  This portion of Chaves County is included in the Carlsbad Approved RMP Amendment 
and ROD (BLM 1997b).  The RMP covers a wide variety of natural and cultural resource 
management areas.  The Carlsbad RMP Amendment and ROD relate to general land 
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management and use determinations for management of oil and gas resources in the Carlsbad 
Resource Area.  Management of the land is guided by De Baca and Chaves counties.  

The BLM has established Areas of Critical Environmental Concern (ACECs) based on the 
presence of resources and opportunities for efficient management.  These areas are managed for 
specific resources and do not necessarily restrict or exclude other uses.  The study area contains 
four ACECs:  Coachwhip Cave, Crystal Caverns-Devil’s Well Caves, Martin-Antelope Gyp 
Cave, and North Pecos River.  Management goals for these ACECs allow for limited 
recreational use (BLM 1997a).  

The BLM has also formally designated Special Recreation Management Areas (SRMAs) to 
recreation areas needing special management attention.  SRMAs are established to protect 
sensitive recreation investments and natural resource values, prevent natural resource 
degradation, and resolve conflicts between recreational user groups (BLM 1997a).  The land 
beneath the MOAs contains four SRMAs (Martin-Antelope Gyp Cave, Crystal Caverns-Devil’s 
Well, Coachwhip Cave, and Billy the Kid Recreation Area).

Off-Highway Vehicle (OHV) designations are 
established to provide safe, quality 
recreational opportunities while minimizing 
adverse impacts on sensitive resource values 
(BLM 1997a).  This use can be classified as 
open, closed, or limited.  The four SRMAs 
discussed previously allow for limited OHV 
use, with small portions of each being closed 
to any OHV use.  Limited use is subject to 
various restrictions such as limiting use to 
designated roads and trails, or the number or 
types of vehicles allowed and seasonal 
restrictions.

State lands underlying the MOA and ATCAA 
airspace include the Fort Sumner State 
Monument, approximately 10 miles southeast 
of Fort Sumner (refer to Figure 3.7-1).  This 
monument is an improved destination with 
restroom and visitor facilities, historic 
exhibits, and guided tours.  

For more than five decades, land under the affected airspace has been overflown by a broad 
array of military aircraft types (see Sections 2.2.1.5 and 3.6.2.1).  As military jet overflights have 
continued, the Air Force has established operating procedures to avoid overflight of specific 
locations considered to be sensitive to aircraft noise.  The types of locations addressed by these 
special operating procedures include residences, ranches, resorts, and communities.  Other 
sensitive receptors or land uses that may be avoided include churches and schools.  Noise-
sensitive areas are defined in the Flight Information Publication reviewed by military pilots for 
their training missions.  Sensitive noise receptors have been identified under the airspace.  
Citizens seeking information about military overflights contact Cannon AFB Public Affairs 

The BLM Haystack Mountain off-road area is under 
the southeast portion of the proposed Pecos MOA 
extension.  
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directly.  The Pecos North Low MOA is restricted to 1,500 feet AGL over Fort Sumner and its 
associated airport.  This “bubble” in the airspace is designed to avoid sensitive receptors in the 
area.

Hunting is an important recreational and economic resource in the ROI.  Lands under the 
current and proposed airspace fall within the NMDGF Big Game Units 32, 38, 39, and 40 
(NMDGF 2004a).  Big game hunted in the region are mule deer, white-tailed deer, pronghorn 
antelope, turkey, bear, and cougar.  Hunting seasons vary by sporting arm (i.e., rifle, bow, or 
muzzleloader) and species.  In general, open seasons (i.e., any sporting arm) for deer are two 
separate periods of three to four days in November, while bow-only seasons are in September 
and January.  In 2002–2003, an estimated 5,627 hunters harvested 1,431 deer in Units 32, 38, 39, 
and 40 (NMDGF 2004b).  Open antelope season is two days in September, and a bow-only 
season is five days in late August.  Antelope Management Units 23–25, 32 and 37 intersect the 
ROI.  In 2002–2003, an estimated 440 hunters harvested 394 antelope in these units (NMDGF 
2004c).    

Hunting can occur on public or private lands.  Some public lands, such as state parks, are often 
closed to hunting, while others, such as wildlife management areas, may have specific 
restrictions.  In New Mexico, private landowners may apply for private land authorization 
certificates to allow antelope hunting on their lands.  NMDGF issues the landowner a set 
number of authorizations for the land and associated leased land (i.e., grazing leases with BLM 
or state land trust).  The landowner may keep the authorizations or sell them to hunters or 
state-registered outfitters and guides.  Within Antelope Management Units 23–25, 32 and 37, 
192 landowners are registered in the program.  Of the antelope harvest in these units in 
2002-2003, 89 percent were taken from private lands.     

Proposed Capitan ATCAA Airspace.  Approximately 99 percent of the land under this proposed 
airspace is used for rangeland and agriculture.  Approximately 1 percent of the remaining land 
is forest, water, or wetland and urban areas (Table 3.7-4).   

Table 3.7-4.  Existing Land Use Under New and Modified Airspace 

Agriculture 
(acres) 

Forest
(acres) 

Rangeland 
(acres) 

Water Bodies 
(acres) 

Urban/ 
Industrial 

(acres) 
Total

Acreage 

Capitan ATCAA  455 1,408 265,398 0 38 267,299 

Western Expansion of 
Pecos MOA/ATCAA 0 0 309,815 0 0 309,815 

Eastern Expansion of 
Pecos MOA/ATCAA 12,454 0 250,443 0 342 263,369 

Air Traffic Study Area 189,675 7,644 545,670 152 1,641 744,782 
Note:   The western and eastern expansion areas are a subset of the Sumner ATCAA area described in Table 3.7-2. 

Private ownership accounts for approximately 49 percent of the land underlying the proposed 
Capitan ATCAA with a variety of state and federal interests overseeing the remainder of the 
land below the airspace (refer to Table 3.7-3). 
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Recreational uses in this area vary from hunting and fishing to hiking and biking, as well as 
OHV use.  There is one SRMA under the proposed Capitan ATCAA, Torgac Cave, which is part 
of the Roswell Cave Complex ACEC.  This area allows for limited OHV use with only 40 of the 
640 acres closed (BLM 1997a). 

Department of Transportation Act Section 4(f) Lands 

The Draft EIS Proposed Action and Alternative B included land over which J-74 could have 
been re-routed.  The Air Force preferred alternative (Alternative A) does not include any re-
routing of J-74.  A discussion on Department of Transportation 4(f) lands within the Air Traffic 
Study Area is contained in Appendix I of the Final EIS for continuity. 

Section 6(f) (3)-Land and Water Conservation Funds Act 

Section 6(f)(3) of the 1964 Land and Water Conservation Funds (L&WCF) Act requires that all 
property acquired or developed with L&WCF assistance be maintained perpetually in public 
recreation use.  The State is responsible for compliance and enforcement of these provisions and 
to ensure consistency with the contractual agreement with the National Park Service.  
Coordination to determine 6(f) resources and any potential impacts under the airspace will be 
conducted during the public distribution of the Draft EIS.  The New Mexico Parks and 
Recreation Division of the Department of Energy, Minerals, and Natural Resources stated that if 
they had any concerns they would be raised during the comment period for the Draft EIS 
(personal communication, Anderson 2004). 

3.8 Socioeconomics  

3.8.1 Definition of Resource 

Socioeconomics is defined as the basic 
attributes and resources associated 
with the human environment, 
particularly population and economic 
activity.  Economic activity typically 
encompasses employment, personal 
income, and regional industries.  
Changes to these fundamental 
socio-economic components can 
influence other resources such as housing availability, utility capabilities and community 
services.

Agriculture is the dominant industry in the area under the proposed airspace changes.  Much of 
the socioeconomic activity, including employment and related services provided by 
communities adjacent to the airspace, is related to ranching and more intensive agriculture such 
as dairies and irrigated cropland. 

Agriculture is the dominant industry under the airspace 
with 99 percent of the land in agriculture, predominantly 
grazing. 
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3.8.2 Existing Conditions 

The ROI for socioeconomics consists of seven counties that contain land area under the airspace 
associated with the NMTRI proposal.  This affected airspace overlies rural areas in east-central 
New Mexico, including virtually all of De Baca County and portions of Curry, Chaves, 
Guadalupe, Lincoln, Quay, and Roosevelt counties (see Figure 1-1).  Throughout this section, 
ROI refers to these seven counties in their entirety.  Affected area is the specific land area under 
the affected airspace boundaries.  De Baca County comprises the greatest share of the affected 
area and is most representative of the socioeconomic characteristics of the area under the 
affected airspace (Table 3.8-1).  With the exception of Fort Sumner in De Baca County, 
population centers in the ROI counties are situated outside of the affected area.  Consequently, 
county-level data tends to be dominated by the socioeconomic characteristics of communities 
outside the affected area.  For this reason, the focus of the analysis, when based on county-level 
data, will be on De Baca County.  More detailed data, at the census block group level, is 
available regarding certain demographic characteristics.  Therefore, in discussions of these 
parameters, data specific to the affected area (i.e., those portions of the seven counties actually 
underlying the affected airspace) are also presented and analyzed.   

Table 3.8-1.  Land Area Under the Affected Airspace by County 

County
Affected Acres in 

County
Percent of Total 

Affected Area 
Percent of County 

under Airspace 
Chaves 775,732 26.2 19.9 
Curry 48,449 1.7 5.3 
De Baca 1,320,734 44.6 89.0 
Guadalupe 111,145 3.8 5.7 
Lincoln 350,456 11.8 11.3 
Quay 27,448 0.9 1.5 
Roosevelt 326,319 11.0 20.6 

Source:  UNM 2003 

Several communities in proximity to the affected area are profiled in this section to provide a 
regional context for the socioeconomic analysis.  Fort Sumner, located in De Baca County, is 
located under the affected airspace, while cities outside the affected airspace but within the ROI 
counties include Clovis (Curry County), Portales (Roosevelt County), Vaughn (Guadalupe), and 
Roswell (Chaves County). 

3.8.2.1 Population and Housing 

Much of the airspace associated with the proposed action has been in existence for many years.  
The changes being proposed would alter the current airspace configuration by expanding the 
total affected airspace to include additional underlying areas in Chaves, Curry, De Baca, 
Guadalupe, Lincoln, and Roosevelt counties.  The affected area in Quay County would be the 
same as under existing conditions.  Because military airspace is typically configured to avoid 
densely populated and metropolitan or urban areas, such airspace by design tends to be located 
over rural and less developed areas.  While populated areas do occur within the boundaries of 
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the NMTRI affected airspace, these areas are typically scattered, relatively low in density 
compared to urbanized areas, and are avoided to the maximum extent possible.  Less than 20 
percent of the land area in each of the ROI counties underlies the airspace, with the exception of 
De Baca County, which is almost entirely under the affected airspace (89 percent of county land 
area).  De Baca County is considered most representative of the affected area. 

Population Characteristics 

Current and projected population data for the ROI are presented in Table 3.8-2.  The total 2001 
estimated population for the seven counties in the ROI was 159,622 persons, representing 8.7 
percent of the New Mexico population of 1.8 million.  Population change during the past 
decade, from 1990 to 2000, varied greatly across the seven counties, ranging from a decrease of 
6.0 percent in Quay County to an increase of 59.0 percent in Lincoln County.  De Baca County 
population was essentially stable over the decade at one person per square mile.  Overall, the 
seven counties experienced approximately one-half the change in population as New Mexico 
State over the same decade. 

Table 3.8-2.  Population Data and Projections by County 

POPULATION POPULATION PROJECTIONS

2001 2000 1990 

Percent
Change 
1990-
2000 

Population
Density 

(per mile2)
2010 2020 2030 

New Mexico 1,829,146 1,819,046 1,514,609 20.1 15.0 2,112,957 2,382,999 2,626,333 

Chaves County 60,177 61,382 57,849 6.0 10.1 64,864 67,591 69,251 

Curry County 45,022 45,044 42,207 7.0 32.0 46,973 48,190 48,168 

De Baca County 2,132 2,240 2,252 -1.0 1.0 2,289 2,296 2,296 

Guadalupe 
County 4,545 4,680 4,156 13.0 1.5 5,304 5,748 5,989 

Lincoln County 19,814 19,411 12,219 59.0 4.0 23,792 27,100 29,715 

Quay County 9,811 10,155 10,823 -6.0 3.5 10,030 9,659 8,986 

Roosevelt County 18,121 18,018 16,702 8.0 7.4 20,197 22,159 23,773 

Total ROI 159,622 160,930 146,208 10.1 7.0 173,449 182,743 188,178 
Source:  New Mexico Economic Development Department (EDD) 2004, U.S. Census 2000a, UNM 2003. 

Average population density in the ROI counties is approximately 7.0 persons per square mile, 
about half the state density of 15.0 persons per square mile, reflecting the rural, sparsely 
populated nature of the region.  Population densities in individual counties range from 1.0 
persons per square mile in De Baca County to 32.0 persons per square mile in Curry County.  
Population density in the U.S. overall is an average 79.6 persons per square mile.  

Although the entire population in the seven ROI counties is 159,622 persons, the actual 
population of the land area under the affected airspace is estimated to be 4,336 persons (see 
Table 3.8-3).  This estimate was derived using Census Tract and Block Group data from the 2000 
Census.  De Baca County, which accounts for only 1.3 percent of the seven-county population, 
represents 50.5 percent of the estimated population under the affected airspace.  In De Baca 
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County, 97.8 percent of the population resides under the proposed airspace.  In the remaining 
six ROI counties, less than 4 percent of each county’s population resides under the affected 
airspace (see Table 3.8-3).  The sparsely populated nature of the affected area becomes apparent 
by reviewing this detailed Census data.  Population density under the affected airspace 
averages 0.9 persons per square mile, although this average overstates the population density 
throughout the area because over 26 percent of the persons under the airspace reside in Fort 
Sumner.  Fort Sumner, with a population of 1,160, is home to over half the population of De 
Baca County.  Under 99 percent of the affected airspace, the population density is estimated to 
be less than one-half person per square mile. 

Table 3.8-3.  Detailed Population Data Under the Affected Airspace 
(2000)

Population
Under Affected 

Airspace 
Percent of Affected 

Population

Percent of Total 
County 

Population

Population
Density Under 

Affected Airspace 
 (per mile2)

Chaves County 820 18.9 1.3 0.68 

Curry County 86 2.0 0.2 1.14 

De Baca County 2191 50.5 97.8 1.06 

Guadalupe County 120 2.8 2.6 0.69 

Lincoln County 631 14.6 3.3 1.15 

Quay County 22 0.5 0.2 0.51 

Roosevelt County 466 10.7 2.6 0.91 

Total Affected Area 4,336 100.0 2.7 0.94 
Source:  U.S. Census 2000b. 

Population data for communities located within the seven affected counties in the ROI are 
presented in Table 3.8-4.  With the exception of Fort Sumner in De Baca County, the 
communities profiled are located outside the area under the affected airspace.   

Table 3.8-4.  Population Data by City 

POPULATION
Communities  

in the ROI 2001 2000 1990 

Percent
Change  

1990-2000 

Population
Density  

(per mile2)

Percent of 
County 

Population

Clovis 32,511 32,667 31,366 5.5 1452.5 72.5 

Fort Sumner 1,160 1,249 1,285 -1.6 375.1 55.8 

Portales 11,098 11,131 10,788 4.1 1625.0 61.8 

Roswell 44,058 45,293 44,480 1.4 1565.1 73.8 

Vaughn 510 539 633 -14.8 96.3 11.5 
Source:  New Mexico EDD 2004, U.S. Census 2000a. 

The population densities under regional military training airspace (from Figure 2-1) were 
calculated for comparative purposes.  Airspace coordinates were overlaid on 2000 census tract 
data using a geographic information system.  The population density per square mile under the 



New Mexico Training Range Initiative EIS  

3.8 Socioeconomics Page 3-59 

Beak MOA was calculated at 7.59, under the Bronco MOA was 12.02, under the Mt. Dora MOA 
was 1.11, under the Talon MOA was 17.65, and under the R-5107 complex was estimated to be 
3.50.  As noted in Table 3.8-3, population per square mile under the Pecos MOA was 0.94. 

Housing Characteristics 

Housing supply in the seven-county ROI, presented in Table 3.8-5, totaled 77,034 units in 2000.  
Occupied housing units amounted to 60,946 units, resulting in a housing occupancy rate of 
about 80 percent.  Owner-occupied units account for 68 percent of occupied units, with the 
remaining 32 percent occupied by renters.  The median value of owner-occupied units in the 
ROI ranged from a low of $51,200 in Guadalupe County to a high of $108,400 in Lincoln 
County.  Vacancy rates are comparable throughout the ROI but are highest in Quay County (4.4 
percent homeowner vacancy rate, 18.9 percent rental vacancy rate) and lowest in Roosevelt 
County (3.8 percent homeowner vacancy rate, 11.7 percent rental vacancy rates).  Using De Baca 
County data as a guide, the estimated housing under the proposed airspace would total 2,740 
units with a median value of $60,000.   

Table 3.8-5.  Housing Characteristics by County (2000) 

Household 
Size

Total
Housing 

Units

Occupied 
Housing 

Units

Owner-
Occupied 

Units

Renter-
Occupied 

Units

Median 
Value of 
Owned
Units

Chaves  2.72 25,647 22,561 16,000 6,567 $61,000 

Curry  2.69 19,212 16,766 9,958 6,808 $64,700 

De Baca  2.46 1,307 922 719 203 $45,800 

Guadalupe  2.83 2,160 1,655 1,222 433 $51,200 

Lincoln  2.37 15,298 8,202 6,336 1,866 $108,400 

Quay  2.42 5,664 4,201 2,968 1,233 $54,000 

Roosevelt  2.73 7,746 6,639 4,163 2,476 $54,900 

Total  2.64 77,034 60,946 41,366 19,583 - 
Source:  U.S. Census 2000a. 

3.8.2.2 Economic Activity 

A number of factors have influenced economic activity and employment in New Mexico in 
recent years, contributing overall to moderate growth despite some industry-specific declines.  
Since the early 1990s, New Mexico’s numerous U.S. military sites and related enterprises have 
experienced reduced federal defense spending, resulting in a loss of more than 8,500 jobs in the 
past decade (UNM 2001).  The mining and manufacturing sectors, particularly copper and 
potash mining and textile manufacturing, declined during the 1990s, losing hundreds of 
relatively high-wage jobs.  High-tech manufacturing, on the other hand, has shown significant 
growth since 1990.  Employment in this sector, which contributed an estimated 30,000 total jobs 
in 2000, has helped offset federal job losses during the same period. 
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The 1990s were a period of 
expansion for the ranching 
industry in New Mexico, 
particularly dairy operations.  
Agriculture, food processing 
and food-related industries 
together employ over 100,000 
people in New Mexico and 
contribute $2 billion in annual 
crop and livestock sales (NMDA 
2004).  Milk production in New 
Mexico has increased 400 
percent since 1990, ranking the 
state 7th in the nation in milk 
production, 5th in the nation in production per cow, and first in the nation in herd size (New 
Mexico State University 2004).  The dairy industry has noticeably grown in the past decade in 
Chaves, Curry, and Roosevelt Counties (see Section 3.8.2.3). 

Additional industry trends in recent years include the influx of call centers to the state, due to 
favorable legislation, and the growth of the gaming industry, particularly Native 
American-owned casinos.  By 2000, these two industries contributed 12,000 and 6,000 jobs, 
respectively (UNM 2001).  There also were substantial job gains in the retail sector due to the 
proliferation of Wal-Marts across the state.  While job growth was moderate overall, the losses 
in relatively high-paying federal, mining and manufacturing jobs compared to the gains in 
high-tech manufacturing and relatively low-paying call center, gaming, and retail jobs resulted 
in slow growth in the state’s average wage level. 

Employment and Job Composition 

Whereas employment in the State of New Mexico increased close to 15 percent during the 
decade of the 1990s, employment in the seven counties comprising the ROI increased less than 5 
percent during the same period (see Table 3.8-6).  From 1990 to 2000, employment in the ROI 
increased by 2,880 jobs (4.8 percent).  The civilian labor force grew by only 2.0 percent during 
this time, meaning that—for the most part—the increase in employment utilized idle labor 
already available in the area.  Consequently, the unemployment rate in the region dropped 
from 8.0 percent to 4.9 percent during this period.  Unemployment in the state also decreased 
from 1990 to 2000, from 6.5 percent to 5.0 percent, but increased again to 6.4 percent in 2003.  
There were 1,001 persons in the civilian labor force in De Baca County in 2000, with 
employment of 957 jobs and an unemployment rate of 4.4 percent. 

New Mexico milk production is 7th in the nation.  This dairy is 
immediately south of Cannon AFB and east of the training 
airspace. 
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Table 3.8-6.  Employment Characteristics 

2000 1990 
Civilian 

Labor 
Force Employment 

Unemployment 
Rate

Civilian 
Labor 
Force Employment 

Unemployment 
Rate

Chaves  24621 23114 6.1 25482 22802 10.5 
Curry  19448 18307 4.2 18462 17409 5.7 
De Baca  1001 957 4.4 925 855 7.6 
Guadalupe  1776 1629 8.3 1793 1598 10.9 
Lincoln  7641 7334 4.1 6170 5733 7.1 
Quay  4499 4311 4.2 4924 4601 6.6 
Roosevelt  7373 7126 3.4 7321 6900 5.8 
Total 66359 62778 4.9 65077 59898 8.0 
Source:  New Mexico Department of Labor 2004. 

The distribution of jobs by industry sector for the seven ROI counties is displayed in Table 3.8-7.  
In the ROI overall, the services industry comprised the largest employment sector accounting 
for 23 percent of all jobs, followed closely by the retail trade industry accounting for 20 percent 
of all jobs.  State and local government comprised 15 percent of total ROI employment.  Farm 
employment and agricultural services together comprised 9 percent of employment in the seven 
counties.

Table 3.8-7.  Distribution of Employment by Industry 

 Chaves Curry De Baca Guadalupe Lincoln Quay Roosevelt ROI 
Farm 5.7% 4.8% 30.3% 13.9% 4.8% 17.0% 16.2% 7.7% 
Agricultural 
Services, Forestry, 
Fishing 

2.3% * * * 1.6% * 2.4% 1.3% 

Mining 3.9% * * * * * 0.6% 1.5% 
Construction 4.8% 4.1% 6.3% 11.6% 8.1% 4.3% 5.4% 5.3% 
Manufacturing 8.3% 1.9% 3.1% * 3.2% 1.2% 3.4% 4.5% 
Transportation, 
Public Utilities 3.3% 6.3% * 6.6% 3.2% 5.7% 6.0% 4.6% 

Wholesale Trade 3.5% 3.0% * * * * 2.7% 2.4% 
Retail Trade 20.0% 19.7% 14.8% 24.1% 22.8% 20.3% 17.6% 20.1% 
Finance, Insurance, 
Real Estate 5.8% 5.0% 2.7% * 11.2% 3.8% 4.5% 5.8% 

Services 24.9% 22.6% 12.9% 20.9% 30.2% 20.0% 15.0% 23.3% 
Federal Civilian 1.4% 4.3% 1.6% 1.6% 1.3% 1.6% 0.9% 2.2% 
Military 0.7% 14.6% * 0.7% 0.6% 0.7% 0.8% 4.7% 
State & Local 
Government 15.3% 11.6% 20.5% 17.1% 10.9% 20.5% 24.6% 15.0% 

Note:  An * denotes figures not published to avoid disclosure of confidential information. 
Source:  U.S. Bureau of Economic Analysis 2004.   
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Employment by industry in De Baca County is most representative of employment under the 
affected airspace.  Farm employment in De Baca County accounts for 30.3 percent of all jobs in 
the county, compared to 7.7 percent in the ROI.  State and local government employment in De 
Baca County accounts for 20.5 percent of total employment, followed by retail trade and 
services with 14.8 percent and 12.9 percent of employment, respectively.   

Income and Earnings 

Employment increased in each of the seven counties in the ROI over the decade from 1990 to 
2000 (Table 3.8-8).  Wage growth was mixed with the average annual wage per job increasing in 
all counties, but real wages decreasing in four of the seven counties when inflation is taken into 
account.  Quay County experienced the sharpest decline, with real annual wages per job falling 
over 20 percent.  Chaves, Curry, and Roosevelt counties experienced declines in real wages 
from 1990 to 2000.  Real annual wages per job rose 9.3 percent in Guadalupe County, and rose 
8.8 percent in Lincoln County.   De Baca County had an annual wage per job increase of 3.5 
percent over the past decade. 

Table 3.8-8.  Income and Business Activity 

2000 1990 

Per
Capita 
Income

Earnings 
per Job 

Business
Establishments 

(units) 

Gross
Retail 

Receipts

Per
Capita 
Income

Earnings 
per Job 

Business
Establishments 

(units) 

Gross
Retail 

Receipts

Chavez $18,797 $22,761 1,508 $441  M $14,184 $19,846 1,387 $284 M 

Curry $20,698 $24,356 1,059 $346  M $14,538 $21,990 1,021 $230 M 

De Baca $17,189 $19,109 61 $12  M $12,630 $14,010 66 $8 M 

Guadalupe $13,244 $21,319 106 $41  M $10,124 $14,798 102 $20 M 

Lincoln $17,428 $19,899 707 $207  M $15,784 $13,878 489 $99 M 

Quay $17,953 $18,700 289 $69  M $13,355 $18,161 275 $58 M 

Roosevelt $18,378 $20,411 347 $109  M $13,117 $19,522 347 $71 M 
Source:  U.S. Census 2000b, New Mexico EDD 2004. 

There were a total 4,077 business establishments in the ROI during 2000, an 11 percent increase 
from 1990.  The number of business establishments decreased in De Baca County from 66 units 
in 1990 to 61 units in 2000.  Gross retail receipts in the ROI amounted to a total $1.2 billion in 
2000, an increase of almost 60 percent over the 1990 gross retail receipts of $768 million.  Despite 
the decline in the overall number of business establishments, De Baca County experienced 
similar growth in gross retail receipts, expanding 50 percent from $8 million in 1990 to $12 
million in 2000.
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3.8.2.3 Agriculture 

Agriculture represents a significant 
component of New Mexico’s 
economy and to the economy under 
the affected airspace.  Annual crop 
and livestock sales in the state 
amount to $2 billion (NMDA 2004).  
Farming employment and related 
food processing and food service jobs 
comprise 10 percent of state 
employment.  A variety of 
agricultural commodities are 
produced on New Mexico’s farms 
and ranches, including beef, chile, corn, milk, apples, lamb, sorghum, wheat, peanuts, and wool.  
In addition to its direct contributions to state output and employment, agricultural activity in 
New Mexico supports a number of secondary industries, including those associated with farm 
equipment, feed, and fertilizer. 

Milk and other dairy products are the largest income generators for New Mexico farmers and 
ranchers.  New Mexico ranks 7th in the nation in terms of overall milk production, up from 30th

in 1990.  Three of the seven ROI counties (Chaves, Curry, and Roosevelt) rank among the top 
four milk-producing counties in the state and in the top 20 dairy counties in the nation (NMDA 
2004).  The dairy industry provides additional contributions to local and regional economies 
from the hiring of labor and the purchase of feed and other farm supplies.  New Mexico dairies 
provide 4,000 annual jobs, with an estimated payroll of $81 million, and are among the largest 
consumers of New Mexico-grown feed crops.  Dairy operations in New Mexico include 194 
dairy farms, nine fluid milk plants, four cheese plants, one condensed powdered milk plant, 
and one ice cream plant. 

The U.S. Census of Agriculture, taken at 5-year intervals, provides a detailed description of 
agricultural operations and provides the most recent comprehensive published data on farm 
and ranch activity in the ROI.  This EIS includes data from the 2002 Census of Agriculture as 
presented in Table 3.8-9.  Data on some agricultural elements are available from the NMDA.  
Comments on the Draft EIS included specifics on one ranching operation under the Pecos MOA.  
These comments are reproduced in the public and agency comments section of this Final EIS 
(refer to Chapter 6.0). 

Economic activities include secondary industries such as 
farm equipment sales pictured here in Fort Sumner. 
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Table 3.8-9.  General Agricultural Data for ROI (2002)1

 Farms 

Land in 
Farms
(Acres) 

Average Size 
of Farm 

Cropland 
(Acres) 

Irrigated 
Land

(Acres) 
Market Value 
of Products 

Chaves  604 2,515,660 4,165 100,625 69,789 $283,949 

Curry  677 916,320 1,354 497,232 95,103 $232,601 

De Baca  188 1,409,434 7,497 21,739 8,061 $15,241 

Guadalupe  208 1,461,766 7,028 14,993 4,208 $10,485 

Lincoln  343 1,605,566 4,681 18,637 5,074 $11,116 

Quay  594 1,651,616 2,780 246,558 29,684 $23,137 

Roosevelt  804 1,500,821 1,867 396,207 90,628 $190,083 

Total 3,418 11,061,183 3,236 1,295,991 302,547 $766,612 
Note: 1.  Beef cows typically refer to feedlots and milk cows to dairies as compared with range (other) cattle. 
Source: National Agricultural Statistics Service 2004. 

The 2002 Census of Agriculture identified a total of 3,418 farms and ranches in the ROI 
containing about 11 million acres of land (see Table 3.8-9).  The average farm in the ROI is 3,236 
acres in size, ranging from an average of 1,354 acres per farm in Curry County to 7,497 acres per 
farm in De Baca County, most representative of the agriculture under the affected airspace.  
Cropland accounts for 12 percent of the land in farms, and less than 3 percent of the land in 
farms is irrigated.  Livestock grazing and other uses account for 85 percent of land in farms and 
ranches in the seven county ROI. 

The 2002 Census of Agriculture provides numbers of livestock on farms by county.  Table 3.8-10 
summarizes this information within the ROI.  Cattle represent the greatest proportion of 
livestock in the ROI, accounting for 89 percent of all farm animals.  Sheep and lambs account for 
10 percent, with the remaining 1 percent of ROI livestock mainly comprised of hogs, pigs, 
horses, and poultry. 

Table 3.8-10.  Number of Livestock on Farms (2002) 

Beef Cows Milk Cows Other Cattle Hogs/Pigs Sheep/Lambs Horses/Ponies 

Chaves  28,557 85,228 65,709 189 36,930 1,947 

Curry  14,837 57,179 126,388 338 476 1,191 

De Baca  17,716 8 13,325 12 2,412 650 

Guadalupe  17,083 10 12,434 24 4,810 522 

Lincoln  19,844 65 10,449 171 25,795 1,326 

Quay  29,153 12 30,226 67 657 1,245 

Roosevelt 20,002 57,980 71,020 94 2,236 1,286 

Total 147,192 200,482 329,591 895 73,316 8,167 
Source:  National Agricultural Statistics Service 2004. 
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The total value of all farm commodities sold in the ROI during 2002 totaled $846 million, which 
accounts for over 40 percent of New Mexico’s total crop and livestock sales of $2 billion during 
that year (NMDA 2003).  Chaves, Curry, and Roosevelt counties accrue most of their farm 
earnings from dairy operations (see Table 3.8-11).  Chaves County is the top milk-producing 
county in the state and the 11th-ranked milk-producing county in the nation.  Farming 
operations in De Baca and Guadalupe counties are comprised of beef cattle operations and 
other crop production.  Farming in Lincoln and Quay counties is almost exclusively beef cattle 
ranching.  None of these four counties has extensive dairy operations.   

Table 3.8-11.  2002 Farm Sector Cash Receipts ($000) 

Cattle
and Calves Milk 

All Livestock 
Commodities All Crops 

All Farm 
Commodities 

Chaves  $56,509 $213,409 $272,886 $48,384 $321,270 

Curry  $99,742 $125,431 $225,805 $45,227 $271,062 

De Baca  $8,646 - $8,985 $5,172 $14,157 

Guadalupe  $6,485 - $7,340 $635 $7,975 

Lincoln  $10,190 - $12,151 $246 $12,397 

Quay  $17,292 - $17,693 $6,240 $23,933 

Roosevelt  $35,511 $128,611 $164,411 $30,866 $195,277 

Total $234,375 $467,451 $709,271 $136,770 $846,071 
Source:  NMDA 2003. 

The preceding discussion of agriculture has presented county-level for the seven counties in the 
ROI.  As presented in Table 3.8-1, only a portion of each county actually underlies the affected 
airspace.  Approximately 99 percent of the land under the proposed airspace is used for 
agricultural production and grazing.  In addition to the traditional agricultural activity, ranches 
on lands under the airspace derive income from sale of hunting authorizations (see Section 
3.7.2).  Estimates of the agricultural activity occurring under the affected airspace are presented 
in Table 3.8-12.  A total of 549 farms are situated in the affected area, 31 percent of them in De 
Baca County, 30 percent in Roosevelt County, and 22 percent in Chaves County.  De Baca 
County accounts for 52 percent of the land in farms in the affected area, and about 11 percent of 
the market value of agricultural products sold. 
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Table 3.8-12.  Agriculture Highlights for the Area  
Under the Affected Airspace (2002) 

 Farms 
Acres in 
Farms Milk Cows 

Other
Cattle & 
Calves

Market Value 
of Products 
Sold ($000) 

Chaves  120 500,616 16,960 18,759 56,506 

Curry  36 48,565 3,030 7,485 12,328 

De Baca  167 1,254,396 7 27,626 13,564 

Guadalupe  12 83,321 1 1,682 598 

Lincoln  39 181,429 7 3,423 1,256 

Quay  9 24,774 0 891 347 

Roosevelt  166 309,169 11,944 18,751 39,157 

Total 549 2,402,271 31,950 78,618 123,756 
Source:  National Agricultural Statistics Service 2004. 

3.8.2.4 Oil and Gas Development 

New Mexico is among the nation’s leading developers of extractive energy resources.  The state 
ranks 2nd in natural gas production and 5th in crude oil production, with proven natural gas and 
oil reserves ranked 3rd and 4th in the country, respectively.  There are about 21,800 active 
oil-producing wells in New Mexico, and 23,300 active gas-producing wells.  Total crude oil 
production in the state in 2002 was 67.4 million barrels and total natural gas production was 
1,625 billion cubic feet (New Mexico EMNRD 2003). 

Oil and gas development is limited in the ROI, occurring only in Chaves and Roosevelt 
counties.  Furthermore, over 90 percent of the oil and gas production in these two counties 
occurs to the south, outside the area under the affected airspace.  There are 200 oil-producing 
wells and 1,800 gas-producing wells located in the affected area, representing 4 percent of active 
wells in the state.  These wells produced 86,000 barrels of crude oil and 1,967 million cubic feet 
of natural gas in 2003, accounting for 0.13 percent of the state’s total oil and gas output (New 
Mexico Oil Conservation Division 2003). 

Gross oil and gas revenues, in the form of taxes and royalties, contributed approximately 20 
percent to the state’s General Fund in recent years; $500 million in 2002 (New Mexico EMNRD 
2003).  Wells on lands in the affected area account for less than 1 percent of this total 
contribution.  Oil and gas extraction activities employ about 3,500 persons in the state and an 
estimated 100 persons in Chaves and Roosevelt counties.  Of the total two-county employment, 
it is likely that fewer than ten are directly associated with oil- and gas-producing wells under 
the affected airspace.   

3.8.2.5 Wind Power 

Wind power generation is a renewable source of electricity that produces power without 
depleting water resources, producing emissions or generating solid waste.  Commercial wind 
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power generation in the U.S. currently is concentrated in the western and central states.  
Development of wind energy facilities in these states primarily reflects state policies designed to 
encourage their development rather than the state’s wind energy potential.  California has the 
most installed wind power capacity but its potential is less than one-seventh New Mexico’s 
potential (New Mexico EMNRD 2000).  According to Pacific Northwest Laboratories, New 
Mexico ranks 12th in the nation in annual wind energy potential, estimated at 435 billion 
kilowatt hours. 

There is currently one utility-scale wind power plant in New Mexico.  The New Mexico Wind 
Energy Center is the world’s third largest wind generation facility consisting of 136 turbines 
with a production capacity of 204 megawatts (MW) of energy, or enough electricity to power 
100,000 typical homes (Public Service Company of New Mexico [PNM] 2003).  Each of the 136 
turbines is powered by blades 110 feet in length and sits atop a 210-foot tower.  The Center is 
located about 20 miles northeast of Fort Sumner on 9,600 acres of private and state-owned land 
in De Baca and Quay counties.  The Center is outside the northern boundary of the affected 
airspace.  Florida-based FPL Energy owns and manages the facility.  PNM purchases the 
output, currently estimated at 600,000 MW hours each year.  The Wind Center is expected to 
generate $40 million in regional economic benefits over the next 25 years through lease 
payments to private landowners, payments in lieu of taxes, and worker salaries (New Mexico 
EMNRD 2000). 

Caprock Wind Ranch is an 80 MW facility planned to be installed by Austin-based Cielo Wind 
Energy LLC on privately owned land in Quay County, northeast of the affected airspace (New 
Mexico Business Weekly 2003).  The 80 MW facility would generate about 245,000 megawatt 
hours of energy each year to be purchased by Minneapolis-based Xcel Energy and delivered to 
customers through its operating company, Southwestern Public Service.   

3.8.2.6 Public Services 

The discussion of public services and public finance focuses on Fort Sumner in De Baca County, 
because it is the only major community in any of the seven ROI counties actually situated under 
the proposed airspace and De Baca County is most representative of the affected area.  Public 
services in Fort Sumner include fire suppression, law enforcement, public education, medical 
services, and utilities.  Two full-time police officers and 17 volunteer firefighters serve the Fort 
Sumner community. 

The three public schools in Fort Sumner serve an enrollment of 369 students (New Mexico EDD 
2004).  The school district in Fort Sumner serves the population in an area of 2,332 square miles 
with a student-teacher ratio of 11.4 to 1.  The closest post-secondary institution is Clovis 
Community College, located about 60 miles from Fort Sumner in Curry County. 
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Major medical services are provided by Guadalupe County Hospital, 45 miles northwest of Fort 
Sumner, and Plains Regional Medical Center, 60 miles east in Clovis.  Public utilities serving the 
region include Farmers Electric Coop., Inc., Eastern New Mexico Natural Gas, Fort Sumner 
Water Department, ENMR Plateau Telecommunications, and Village of Fort Sumner Sewer 
Department.  The closest commercial airport is Albuquerque International, 159 miles from Fort 
Sumner.

Municipal services provided by Fort Sumner include water, sewer, and ambulance.  The annual 
operating budget is $1.7 million and annual revenues are $460,000. 

3.9 Environmental Justice 

3.9.1 Definition of the Resource 

Environmental justice is defined by the Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, enacted in 1994, which directs federal agencies to 
address disproportionate environmental and human health effects in minority and low-income 
communities.  Also included with environmental justice issues are concerns pursuant to EO 
13045, Protection of Children from Environmental Health Risks and Safety Risks, enacted in 1997.  EO 
13045 directs federal agencies to identify and assess environmental health and safety risks that 
may disproportionately affect children. 

EO 12898 applies to federal agencies that conduct activities that could substantially affect 
human health or the environment.  The concept of environmental justice ensures that studies 
such as EISs address whether actions of federal agencies disproportionately impact human 
health and environmental conditions in minority communities or low-income communities.  
The evaluation of environmental justice is designed as follows: 

To focus attention of federal agencies on the human health and environmental 
conditions in minority communities and low-income communities with the goal of 
achieving environmental justice. 

To foster non-discrimination in federal programs that substantially affect human health 
or the environment. 

To give minority communities and low-income communities greater opportunities for 
public participation in, and access to, public information on matters relating to human 
health and the environment. 

The approach applied in this section is in accordance with the Interim Guide for Environmental 
Justice with the Environmental Impact Analysis Process (Air Force 1997b).  For purposes of this 
analysis, minority, low-income and youth populations are defined as follows: 

Minority Population:  Blacks, American Indians, Eskimos, Aleuts, Asians, Pacific 
Islanders, and persons of Hispanic or Latino origin of any race. 
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Low-Income Population:  Persons living below the poverty level, based on a 2000 
equivalent annual income of $17,603 for a family of four persons. 

Youth Population:  Children under the age of 18 years. 

3.9.2 Existing Conditions 

The ROI for environmental justice consists of seven counties that contain land area under the 
airspace associated with the NMTRI proposal.  This affected airspace overlies rural areas in 
east-central New Mexico, including virtually all of De Baca County and portions of Curry, 
Chaves, Guadalupe, Lincoln, Quay, and Roosevelt counties (see Figure 1-1).  Throughout this 
section, ROI refers to these seven counties in their entirety.  Affected area is the specific land 
area under the affected airspace boundaries.  De Baca County comprises the greatest share of 
the affected area and is most representative of the socioeconomic characteristics of the area 
under the affected airspace (refer to Table 3.8-1).  With the exception of Fort Sumner in De Baca 
County, population centers in the ROI counties are situated outside of the affected area.  
Consequently, county-level data tends to be dominated by the characteristics of communities 
outside the affected area.  More detailed data, at the census block group level, are available 
regarding population and environmental justice concerns.  Therefore, in the following 
discussion, data specific to the affected area (i.e., those portions of the seven counties actually 
underlying the affected airspace) are also presented and analyzed.   

Minority persons account for 43.1 percent of the seven-county ROI population, compared to 
55.3 percent of the state population (see Table 3.9-1).  Of the seven counties listed, only 
Guadalupe County has a minority population proportionately greater than the state.  Lincoln 
County has the smallest percentage of minority residents in a single county (29.1 percent).  
Persons of Hispanic or Latino origin are the largest minority group in the ROI, representing 37.3 
percent of the total ROI population and 86.5 percent of the minority population.  In the State of 
New Mexico, persons of Hispanic or Latino origin represent 42.1 percent of the overall 
population and 76.1 percent of the minority population. 

Table 3.9-1.  Environmental Justice Data 

MINORITY
POPULATION

LOW-INCOME
POPULATION

YOUTH
POPULATION2000

POPULATION Number Percent Number Percent Number Percent 

State of New Mexico 1,819,046 1,005,932 55.3% 334,704 18.4% 509,333 28.0% 
Chaves County 61,382 29,402 47.9% 13,074 21.3% 17,862 29.1% 
Curry County 45,044 18,603 41.3% 8,558 19.0% 13,558 30.1% 
De Baca County 2,240 833 37.2% 396 17.7% 540 24.1% 
Guadalupe County 4,680 3,955 84.5% 1,011 21.6% 1,142 24.4% 
Lincoln County 19,411 5,649 29.1% 2,892 14.9% 4,406 22.7% 
Quay County 10,155 4,204 41.4% 2,122 20.9% 2,539 25.0% 
Roosevelt County 18,018 6,721 37.3% 4,090 22.7% 5,063 28.1% 
Total Counties 160,930 69,367 43.1% 32,143 20.0% 45,110 28.0% 
Source: U.S. Census 2000a 
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The population of the ROI is 20.0 percent low income, meaning one out of every five persons in 
the ROI lives below the poverty level.  The population of New Mexico has comparable poverty 
status, with 18.4 percent of the population identified as low-income.  The low-income 
population in the individual counties ranges from a low of 14.9 percent in Lincoln County to a 
high of 22.7 percent in Roosevelt County. 

Children under the age of 18 years constitute 28.0 percent of the ROI population, which is the 
same as for New Mexico overall.  There is relatively little variation in the youth population 
among the ROI counties, ranging from a low of 22.7 percent in Lincoln County to a high of 30.1 
percent in Curry County. 

The actual minority population on the land area under the affected airspace is estimated to be 
1,318 persons, representing 30.4 percent of the total affected population of 4,336 persons (see 
Table 3.9-2).  This estimate was derived using Census Tract and Block Group data from the 2000 
Census.  The minority population is concentrated in Guadalupe County, representing 85.8 
percent of the affected population in that county.  Virtually the entire minority population in 
Guadalupe County is comprised of persons of Hispanic or Latino origin.  Similarly, persons of 
Hispanic or Latino origin represent 30 percent of the total affected population and 95 percent of 
the minority population in the area under the affected airspace.  

Table 3.9-2.  Detailed Environmental Justice Data  
Under the Affected Airspace 

MINORITY
POPULATION

LOW-INCOME
POPULATION

YOUTH
POPULATION

Counties with Land 
Area Under the 

Affected Airspace 

2000 
Affected

Population Number Percent Number Percent Number Percent 

Chaves County 820 131 16.0% 208 25.4% 215 26.2% 

Curry County 86 9 10.5% 13 15.1% 24 27.9% 

De Baca County 2,191 822 37.5% 388 17.7% 528 24.1% 

Guadalupe County 120 103 85.8% 26 21.7% 29 24.2% 

Lincoln County 631 149 23.6% 90 14.3% 154 24.4% 

Quay County 22 3 13.6% 3 13.6% 4 18.2% 

Roosevelt County 466 101 21.7% 86 18.5% 127 27.3% 

Total Affected Area 4,336 1,318 29.6% 814 18.2% 1,081 24.7% 
Source:  U.S. Census 2000c. 

The population in the affected area is 18.8 percent low income overall, with poverty rates by 
area generally similar to, or slightly lower than, the respective county levels.  Children under 
the age of 18 years comprise 24.9 percent of the population under the affected airspace.  In 
general, low-income and youth populations in the affected area tend to be of similar proportion 
to those at the regional and state level.  
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Air Traffic Study Area 

The air traffic study area overlies four rural counties in central New Mexico, including portions 
of De Baca, Guadalupe, Quay, and Roosevelt counties (see Figure 2-3).  Population estimates in 
this section were derived using Census Tract and Block Group data from the 2000 Census.  The 
study area population is concentrated in Guadalupe County, specifically in the town of Vaughn.  
The minority population on land area under the air traffic study area is estimated to be 858 
persons, representing 66.3 percent of the total study area population of 1,293 persons.  Persons 
of Hispanic origin account for over 95 percent of the minority population in the study area.  The 
minority population in the study area is somewhat higher, proportionally, than for the state, but 
similar to regional levels.  The incidence of poverty in the study area is 20.7 percent.  Children 
under the age of 18 years comprise 25.6 percent of the study area population.  Low-income and 
youth population rates in the study area are comparable to county and state levels. 
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4.0 ENVIRONMENTAL CONSEQUENCES 

This chapter presents an assessment of the potential environmental consequences of 
implementing the preferred alternative (Alternative A), the Draft Environmental Impact 
Statement (EIS) Proposed Action, or Alternative B described in Chapter 2.0.  The Draft EIS 
analysis proceeded in the sequence of: 

The Draft EIS Proposed Action 

Alternative A (with mitigations, now the preferred alternative) 

Alternative B 

No-Action 

For ease of review of this EIS, this sequence has been retained in Chapter 4.0.  The Final EIS 
designations of the alternatives, as bulleted above, has been incorporated into Chapter 4.0. 

The analysis presented in this chapter is based on overlaying an alternative from Chapter 2.0 on 
the baseline or existing conditions presented in Chapter 3.0.  Each of the environmental 
resources described in Chapter 3.0 is affected to a different degree and has a different method of 
analysis.  Each resource section presented below includes the methodology for conducting the 
impact analysis, the issues and concerns that focused the analysis, and the potential direct and 
indirect consequences of implementing an alternative.   

Cumulative effects of an alternative with other past, present, and reasonably foreseeable future 
actions within the region of influence (ROI) are presented in Chapter 5.0.  Irreversible, 
irretrievable, short-term, and long-term effects are also discussed in Chapter 5.0. 

4.1 Airspace and Range 
 Management 

4.1.1 Methodology 

The potential effects of a New Mexico Training Range Initiative 
(NMTRI) alternative on the new and modified airspace 
environment were assessed by considering the changes in 
airspace, aircraft operations, and airspace uses that could 
occur.  The assessments considered compliance with Air Force 
Instruction (AFI) 13-201 (Air Force Airspace Management) and 
supplements thereto, as well as measures that could minimize 
potential impacts on other regional air traffic and the Air 
Traffic Control (ATC) system. 

United States Air Force (Air Force) ranges are managed in 
accordance with requirements and procedures prescribed by 
AFI 13-212.  These requirements address a wide range of 
subjects that include land ownership and control, weapons use, 
employee safety, range scheduling, range maintenance, 
explosive ordnance disposal (EOD), range decontamination, 
debris disposal, and environmental stewardship of the range.   

Air Force personnel in the 
Cannon AFB tower pictured here 
are responsible for aircraft 
traffic in the immediate vicinity of 
the base. 
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4.1.2 Issues and Concerns 

The type, size, shape, and configuration of individual airspace elements in a region are based 
upon, and are intended to satisfy, competing aviation requirements.  Potential impacts could 
occur if air traffic in the region and/or the ATC systems were encumbered by changed flight 
activities associated with a NMTRI alternative.  When any significant change is planned, such as 
new or revised defense-related activities within an airspace area or a change in the complexity 
or density of aircraft movements, the Federal Aviation Administration (FAA) reassesses the 
airspace configuration.  The FAA seeks to determine if such changes could adversely affect (1) 
ATC systems and/or facilities; (2) movement of other air traffic in the area; or (3) airspace 
already designated and used for other purposes supporting military, commercial, or general 
aviation.

Potential impacts to management of Melrose Air Force Range (AFR) could occur if a NMTRI 
alternative prevented or significantly limited the ability of the range manager to comply with 
stipulated requirements. 

4.1.3 Environmental Consequences 

4.1.3.1 Draft EIS Proposed Action 

Under the Draft EIS Proposed Action, existing Military Operations Areas (MOAs) would be 
expanded, new MOA airspace would be created, extended Air Traffic Control Assigned 
Airspace (ATCAA) would be developed, and supersonic flight would be authorized to 10,000 
feet mean sea level (MSL), or approximately 5,000 to 6,000 feet above ground level (AGL) 
throughout the airspace.  The Draft EIS Proposed Action also included moving the existing Jet 
Route (J-74) to the north of its current track and creating a Capitan MOA.  Neither of these 
elements is included in the mitigated Alternative A, the Air Force’s preferred alternative. 

Within the existing airspace, RR-188 chaff and M-206, or its equivalent flare use, is currently 
assessed (Air Force 2001e).  NMTRI proposes to expand the use of RR-188 chaff and M-206 
flares in the new and modified airspace.  The levels of use of chaff or flares are not proposed to 
be increased within the existing or new and expanded airspace.  New Mexico aircrews and 
transient users would continue to fly approximately the same number of annual sorties as 
under current conditions into Fiscal Year (FY) 08.  The use of Military Training Routes (MTRs) 
in the Cannon airspace would remain unchanged from current conditions under NMTRI. 

Modifications to existing MOA airspace would require non-rulemaking action by the FAA 
(FAA 2004).  Responsibilities, procedures for aircraft operations, air traffic control operations, 
and utilization of ATCAAs are documented in Letters of Agreement (LOAs) between the 
scheduling military agency (27th Fighter Wing [27 FW]) and the applicable Air Route Traffic 
Control Center (ARTCC) (Albuquerque Center).  These LOAs are supplemental to the 
procedures in FAA Orders 7110.65 (Air Traffic Control) and 7610.4 (Special Military 
Operations).  Specific Air Force authorization would be required for supersonic flight at lower 
altitudes (AFI 13-201). 

On January 12, 2004, the Deputy Assistant Secretary of the Air Force (Environment, Safety, and 
Occupational Health) requested the participation of the FAA as a cooperating agency in the 
development of this EIS (Appendix C).  FAA participation was requested due to their special 
expertise and jurisdiction with regard to the proposed airspace-related elements of the NMTRI.  
This participation ensures that requirements and analyses of both agencies are integrated into 
the project planning process as early as possible. 
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The Draft EIS Proposed Action and Alternative B included the re-routing of a Jet Route which 
would require a rule-making action by the FAA.  Currently, J-74 provides routing between the 
Texico Very High Frequency Omni-directional Radio Range and Tactical Air Navigation Aid 
(VORTAC) (east of the NMTRI airspace) and the Corona VORTAC (west of the NMTRI 
airspace).  This route passes through the northern portion of the Pecos ATCAA.  The FAA 
reviewed the Draft EIS Proposed Action and Alternative B which included moving J-74 and 
explained that such a move could have consequences to airspace use and management.  This 
explanation is based, in part, on the environmental consequences presented in the Draft EIS.  
Correspondence received from the FAA during the National Environmental Policy Act (NEPA) 
process is found in Appendix C. 

For the Draft EIS, FAA commercial and other civil aircraft traffic data were collected for each of 
the four airspace corridors discussed in Section 3.1.  Data were collected for the week of 6 
through 10 September 2004.  Data for Corridors A, B, and C were collected over a 14-hour 
period from 6 through 9 September, and for a five-hour period on 10 September.  Corridor D 
data were collected for the same five-hour period on 10 September.  An Air Force large-force 
training exercise was conducted during the morning of 10 September 2004.  Data collected 
afforded a four-day assessment (Monday through Thursday) of normal aviation activity in the 
area.  The Friday data provided a point of comparison to review changes to aviation activity 
that may occur a morning when a large-force exercise (LFE) was in process. 

Use of J-74 varies depending on the time of day.  Route J-74 and direct commercial traffic use 
this corridor to and from the Dallas-Fort Worth area.  FAA evaluated the Air Force’s airspace 
proposal to determine potential regional airspace consequences.  An assessment of flight tracks 
and flight track data presented in Table 4.1-1 (derived from Appendix E) for the week of 6 
September through 10 September 2004 yields several insights. 

The highest J-74 and direct use (Corridor A) was 39 flights (rounded to 40 throughout 
this EIS) which occurred from 9:00 a.m. to 1:00 p.m. on Thursday for two two-hour 
training time blocks. 

Relocating J-74 to the north would have added 7 to 10 nautical miles (nm) to the jet route 
and add approximately 1 to 2 minutes to a commercial aircraft flight time due to the 
additional distance.

The lowest J-74 and direct civilian use for two two-hour training time blocks was 10 
flights between 8:00 a.m. to 10:00 a.m. and 2:00 p.m. to 4:00 p.m. on Tuesday. 

During the Friday, 10 September LFE between 8:00 a.m. and 12:00 p.m., Corridor A 
(including J-74 and direct traffic) had 14 flights.  This was 14 fewer flights than the 
average of 28 flights during the same period on Monday through Thursday. 

New Mexico aircrews scheduling of two-hour time blocks in current J-74 airspace could 
impact 10 to 40 commercial flights per day. 

The actual number of flights re-routed to a relocated J-74 would depend upon airline 
schedules and training schedules. 
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Table 4.1-1.  Hourly Aircraft Traffic in Each Corridor1

TIME OF DAY

0800
0859

0900
0959

1000
1059

1100
1159

1200
1259

1300
1359

1400
1459

1500
1559

1600
1659

1700
1759

1800
1859

1900
1959

2000
2059

2100
2159

Corridor A2

Monday 1 0 8 3 8 5 12 3 7 7 7 2 6 1 

Tuesday 0 0 8 7 7 6 3 6 8 6 11 3 6 7 

Wednesday 0 1 7 9 6 7 4 7 4 7 3 4 0 0 

Thursday 6 10 10 11 8 9 6 5 6 8 5 4 5 6 

Friday 1 0 7 6 3 3 -- -- -- -- -- -- -- -- 

Total Traffic 8 11 40 36 32 30 25 21 25 28 26 13 17 14 

Daily Average 1.6 2.2 8 7.2 6.4 6 5 4.2 5 5.6 5.2 2.6 3.4 2.8 

Corridor B2

Monday 0 0 12 12 8 10 7 13 11 11 12 6 8 3 

Tuesday 0 1 13 16 12 14 14 13 11 12 11 8 11 3 

Wednesday 2 1 14 17 6 6 20 12 10 8 12 1 14 14 

Thursday 0 1 12 19 10 10 11 12 8 13 7 8 10 10 

Friday 0 1 13 19 9 11 -- -- -- -- -- -- --  

Total Traffic 2 4 64 83 45 51 52 50 40 44 42 23 43 30 

Daily Average 0.4 0.8 12.8 16.6 9 10.2 10.4 10 8 8.8 8.4 4.6 8.6 6 

Corridor C2

Monday 1 0 3 2 5 7 5 7 5 0 6 1 3 3 

Tuesday 1 0 6 3 4 0 6 4 5 1 5 3 1 4 

Wednesday 0 0 4 6 5 2 8 4 5 3 4 0 2 0 

Thursday 2 0 5 5 2 4 7 3 7 3 1 3 1 1 

Friday 0 1 6 4 1 2 -- -- -- -- -- -- -- -- 

Total Traffic 4 1 24 20 17 15 26 18 22 7 16 7 7 8 

Daily Average 0.8 0.2 4.8 4 3.4 3 5.2 3.6 4.4 1.4 3.2 1.4 1.4 1.6 

Corridor D3

Friday 0 3 4 4 2 -- -- -- -- -- -- -- -- -- 

Total Traffic 0 3 4 4 2 -- -- -- -- -- -- -- -- -- 

Daily Average 0 3 4 4 2 -- -- -- -- -- -- -- -- -- 
Notes: 1. Corridors are mapped on Figure 3.1-3. 
 2. Traffic was recorded for a five-day work week from 6 September through 9 September 2004. 
 3. Traffic was recorded for 10 September 2004 during the time an Air Force LFE was in 
  progress. 
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Rerouting J-74 and direct traffic to the north would have encroached on the utilization of 
another jet route further to the north.  This is the area of J-72 previously identified as Corridor B 
in Section 3.1.2.  Table 4.1-2 presents representative normal training period two-hour blocks of 
airspace utilization by the 27 FW.  For the corridors that include J-74 and J-72, the table presents 
the average civil aircraft operations which occurred during each two-hour block for the four-
day work week of 6 September through 9 September 2004.  The average time, in minutes, 
between flights is presented for each Jet Route for typical two-hour blocks.  The final two 
columns present the average daily time in minutes between flights that would result from 
rerouting traffic from the J-74 corridor to the J-72 corridor.  ATC service demands and overall 
workload includes factors such as an aircraft turning, slowing, descending, climbing, rerouting, 
and providing services such as weather and airport information. 

Table 4.1-2.  Average Civil Aviation Operations 
Associated with J-74 Relocation (September 6-9, 2004) 

CORRIDOR A
(INCLUDING J-74) 

CORRIDOR B
(INCLUDING J-72) 

COMBINING CORRIDOR A
ON CORRIDOR B

2-Hour Time 
Blocks
(Local Time) 

Average
Operations 

Average Time 
 (In Min) 

Between ATC 
Service 

Demands
Average

Operations 

Average Time 
 (In Min) 

Between ATC 
Service 

Demands
Average

Operations 

Average Time 
(In Min) 

Between ATC 
Service 

Demands
0800-1000 4.5 26.7 1.25 96.0 5.75 20.9 
1000-1200 15.75 7.6 28.75 4.2 44.5 2.7 
1200-1400 14 8.6 19.0 6.3 33.0 3.6 
1400-1600 11.5 10.4 25.5 4.7 37.0 3.2 
1600-1800 13.25 9.1 21.0 5.7 34.3 3.5 
1800-2000 9.75 12.3 16.25 7.4 26.0 4.6 
2000-2200 7.75 15.5 18.25 6.6 26.0 4.6 

The average time between aircraft ranges from 2.7 minutes to 20.9 minutes.  The peak hour 
demand, which occurs on Thursday from 11:00 a.m. to noon, would increase peak traffic from 
19 flights per hour to 30 flights per hour (see Table 4.1-1).  The FAA is concerned that 
scheduling and coordination for this number of flights in the airspace could impact airspace 
management. 

During the LFE on 10 September, the number of civil aircraft operating in Corridor A between 
8:00 a.m. and 1:00 p.m. was 14, as compared to a daily average of 27.5.  Traffic on Corridor B 
increased slightly, climbing from an average daily use of 39 operations to 42 operations during 
the same period.   

NMTRI proposes expanding the existing Pecos MOA complex laterally and vertically.  The 
MOAs would be expanded laterally to conform with the lateral boundaries of the overlying 
Sumner ATCAA.   

The proposed westward expansion of the Pecos complex would result in the MOA overlying 
portions of one Federal Airway, V-291.  This airway provides routing between the Corona 
VORTAC and Roswell.  The proposed MOA expansion would not totally prohibit use of this 
airway.  IFR traffic would require ATC clearance to transit the active MOA.  However, Visual 
Flight Rule (VFR) traffic could transit the active MOA using the “see-and-avoid” concept.  
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Other airways (V-68 and V-83) run essentially parallel to V-291, with a ground track 
approximately 7 nm to the west, providing alternate routing between the same points.   

Public hearing comments on the Draft EIS expressed concern that when military aircraft were 
using the Pecos MOA, charter aircraft and other general aviation pilots considered the airspace 
unsafe even under “see-and-avoid” conditions.  Pilots also expressed concern that a Capitan 
MOA would affect traffic on V-68 and V-83.  V-68 and V-83 are not affected by the Capitan 
ATCAA.  Pilots who commented requested enhanced communications, such as through a 
repeater tower within the MOA, to provide general aviation increased awareness of when the 
MOA was actively being used for military training. 

If approved by the FAA, the expanded Pecos MOA complex would be well-publicized and 
documented on aeronautical charts.  All pilots should be aware of the changed configuration of 
this airspace complex.  Coordination and communications between the Air Force and the FAA 
about the scheduling and use of the Pecos MOA complex for military training are expected to 
result in no adverse impact to airspace management in this area.   

The proposed southerly expansion of the Pecos South Low MOA, into the area of the previously 
defined “Roswell Shelf,” would result in lowering MOA airspace in that region from 11,000 feet 
MSL to 500 feet AGL.  As a result, the El Paso Natural Gas private airfield would join the other 
two private airfields in the region (Double V and Bojax) already underlying low altitude MOA 
airspace.  Existing military training avoidance practices would be applicable.  FAA ATC 
installed radar equipment at Roswell in 1997 that assists ATC in providing service to general 
aviation in the area of the Roswell Shelf.  The FAA ATC radar has the ability to track aircraft in 
the Roswell Shelf area.  This current radar coverage afforded by FAA should minimize the 
potential for impacts to general aviation in the area of the Roswell Shelf.   

Expansion of the Pecos MOA complex would interact with traffic on the “Worth-3” SID.  Table 
4.1-3 reflects 2-hour blocks of airspace utilization by the 27 FW (a normal training period), the 
average and peak operations which occurred during the week of 6 September through 9 
September 2004 in the indicated time frames, and the average time, in minutes, between flights 
that would result from these utilization rates. 

Table 4.1-3.  Civil Aviation Operations Associated with Southern 
Expansion of Pecos MOA Complex 

WORTH-3 (CORRIDOR C ON FIGURE 3.1-3) 

2-Hour Time Blocks 
(Local Time) 

Average
2-Hour Block 
Operations 

Peak Hour 
Operation 

Average Time (In Min) Between 
ATC Service Demands 

0800-1000 1.0 2 120.0 
1000-1200 8.5 6 14.1 
1200-1400 7.25 7 16.6 
1400-1600 11 8 10.9 
1600-1800 7.25 7 16.6 
1800-2000 5.75 6 20.9 
2000-2200 3.75 4 32.0 
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As shown in Table 4.1-3, the average time between aircraft ranges from 10.9 minutes to 120 
minutes.  Depending on training airspace scheduling, an average of one to ten Worth 3 civil 
aircraft flights would need to be re-routed around the Pecos MOA/ATCAA complex.  During 
the five-hour monitoring period when an LFE was in progress on 10 September, 12 aircraft 
operated in the airspace between 8:00 a.m. and 1:00 p.m., as compared to a daily average of 13.5 
on Monday through Thursday. 

An assessment of Worth-3 flight tracks and flight track data (presented in Appendix E) for 6 
September through 9 September 2004 yields several insights. 

Worth-3 aircraft traffic across the Pecos MOA/ATCAA complex varies from 0 to 8 
flights per hour. 

Flight track data from Appendix E show the traffic to be primarily (approximately 80 
percent) along a east-south-east to west-north-west corridor. 

Less than 5 percent of the traffic traverses the area proposed for the expansion of the 
Pecos South Low MOA. 

Expanding the Pecos MOA complex laterally to conform with the boundaries of the Sumner 
ATCAA overlying the existing airspace and to the south in the Roswell shelf would not be 
expected to substantially affect regional air traffic.   

The Draft EIS Proposed Action included creation of a Capitan MOA from 12,500 feet MSL to 
18,000 feet MSL to form a “bridge” between the Beak MOAs and the reconfigured Pecos MOAs.  
An estimated 40 civil aircraft traverse the airspace daily.  During morning Air Force LFEs, 13 
commercial aircraft traversed the corridor above 12,500 feet MSL.   

The ground level under the Draft EIS proposed Capitan MOA is approximately 5,000 feet.  
Pilots commenting at the Draft EIS public hearings stated that the altitude difference between 
ground level and the MOA floor leaves insufficient airspace for aircraft to traverse the corridor. 

The Air Force, in conjunction with FAA review, has modified the proposal by deleting the 
Capitan MOA and reducing the size of the Capitan ATCAA from the preferred alternative, the 
mitigated Alternative A (see Section 4.1.3.2).  Private pilots would continue to use V-68, V-83, or 
route direct to fly below 18,000 feet MSL on the Roswell-Corona VORTAC airway. 

As is always the case, and throughout the Pecos complex, if an emergency, such as a life-flight 
were required, the Air Force would 
immediately shift or end training in airspace 
requiring life-flight transport to accommodate 
the emergency.

As discussed in Section 3.1.2, there are five 
MTRs that pass through the Pecos MOA 
complex.  The potential for conflicting use of 
the airspace is resolved either through 
scheduling ATC or MARSA (Military 
Assumes Responsibility for Separation of 
Aircraft) procedures. 

The expansion of the Pecos MOA airspace to 
the east and west would also create MOA 
airspace in those regions down to 500 feet 

Communication towers in excess of 200 feet tall, 
such as these between Portales and Roswell, 
must meet FAA tower visibility and lighting 
requirements. 
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AGL.  Should any towers or commercial wind-based energy systems be constructed within the 
airspace in excess of 200 feet in height they would be subject to FAA tower visibility and 
lighting requirements (Appendix F).  These requirements would be necessary regardless of the 
MOA floor. 

The proposal to allow supersonic flight at altitudes below 30,000 feet MSL throughout the 
reconfigured airspace would require specific approval by the Air Force (AFI 13-201).  
Supersonic flight would be expected to create little impact regarding airspace management 
issues.  The duration of supersonic flight would be brief (see Section 4.2).  Also, based on the 
anticipated speeds and size of the F-16 aircraft, overpressures associated with the creation of 
sonic booms are relatively low.  These minimal overpressures would not be expected to have 
any effect on other aircraft flying in the region. 

NMTRI would also expand the use of chaff and flares into the new and modified airspace.  
RR-188 chaff and M-206 flare use in the existing NMTRI complex, including the Pecos 
MOA/ATCAA and the Sumner ATCAA, was assessed in 2001 (Air Force 2001e).  Specific 
operating procedures and constraints on their use have proven effective and have not impacted 
ATC systems.  During public hearings on the Draft EIS, materials were presented by a 
commenter that were subsequently identified as coming from an Multi Jettison Unit (MJU)-
7-type flare.  Such flares are not authorized for use in the Pecos MOA/ATCAA or any NMTRI 
proposed airspace.  The Air Force has implemented standing instructions to brief pilots training 
in the existing or NMTRI proposed airspace that only RR-188 chaff or M-206 or equivalent flares 
are permitted for training use within the MOAs and ATCAAs.  Flares do not present any issues 
involving the management or use of airspace, and the training chaff used by 27 FW pilots does 
not adversely affect FAA radars.  No airspace impacts would be expected to result from this 
proposed expanded use of RR-188 chaff and M-206, or equivalent, flares. 

There are no aspects of any alternative involving any changes or modification to Melrose AFR.  
Range management would continue as under current conditions.  If any special operating 
procedures would be required as a result of implementing any aspects of the Proposed Action, 
detailed guidance would be developed and documented in applicable unit supplements to AFI 
13-212.   

4.1.3.2 Alternative A, the Air Force Preferred Alternative 

Alternative A does not redirect J-74.  This would avoid the potential for airspace impacts in the 
J-74 corridor.  The northern expansion of the Sumner ATCAA would be requested from Flight 
Level (FL) 180 through FL500 twice per month and twice per week during low traffic demand 
periods as defined by Albuquerque Center.  The twice per week periods would be requested in 
two hour blocks prior to or after high demand commercial traffic periods.  Alternative A 
airspace modifications and scheduled use would reduce the potential for airspace impacts.  
During times other than the LFE, the Alternative A Sumner North and South ATCAAs would 
be active from FL240 to FL300 or otherwise as assigned.  This would facilitate commercial traffic 
while providing the Air Force with the Pecos MOA/ATCAA and Sumner ATCAA contiguous 
block of training airspace. 

The mitigated Alternative A Capitan MOA would not be proposed and the Capitan ATCAA 
would have a floor of 18,000 feet MSL and a ceiling of FL320.  This would permit private and 
commercial traffic to traverse the corridor and avoid potential impacts identified by 
commenters during the Draft EIS public hearings.  Airspace consequences of Alternative A 
modifications and expansion of existing military training airspace, authorization for supersonic 
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flight down to 10,000 feet MSL, and use of chaff and flares are generally the same as those 
described in Section 4.1.3.1.   

Alternative A does not involve any changes or modification to Melrose AFR.  Range 
management would continue as under current conditions with any required detailed guidance 
developed and documented in supplements to AFI 13-212.   

4.1.3.3 Alternative B 

Under Alternative B, J-74 would be moved as described for the Draft EIS Proposed Action.  The 
potential significant airspace consequences associated with moving J-74 would be the same as 
those defined in Section 4.1.3.1.  Under Alternative B, the Pecos MOA would be expanded to the 
east, south, and west, supersonic flight would be authorized down to 10,000 feet MSL, and 
RR-188 chaff and M-206 flare use would be authorized in the new NMTRI airspace.  Under 
Alternative B, neither the Capitan MOA nor the Capitan ATCAA airspace would be developed. 

The lack of the availability of a Capitan ATCAA would limit the training benefits that could be 
realized by combining the Beak and Pecos airspace complexes to provide a transition, ingress, 
and maneuver corridor to be used during LFEs.  Each exercise would be on a narrow transit 
corridor between the Beak and Pecos airspaces that does not support transition, ingress, or 
maneuvering and that requires an individual request and processing, thereby reducing 
efficiency and increasing manpower and time.  Although this occurs on an as needed basis 
today, it is not the optimum situation for the large-force training with current weapons needed 
by the 27 FW and New Mexico Air National Guard (NMANG).  

Alternative B would have the potential for airspace impacts in the area of the expansion of the 
Sumner North ATCAA identified in Section 4.1.3.1.  However, there would be no significant 
consequences in the Capitan corridor.  There are no aspects of Alternative B that involve any 
changes or modification to Melrose AFR.  Range management would continue as under current 
conditions as in the Proposed Action. 

4.1.3.4 No-Action 

Under the No-Action Alternative, 27 FW and 150th Fighter Wing (150 FW) aircrews would 
continue to train as under current conditions.  No airspace modifications or expansion of 
military training airspace would occur.  The training inefficiencies resulting from the segmented 
configuration of the existing airspace would continue.  Supersonic flight would continue to be 
conducted above 30,000 feet MSL when the airspace is available and supersonic munitions 
launch profiles and maneuvers would not occur below 30,000 feet MSL.  The same quantities of 
RR-188 chaff and M-206 flare use, presently authorized in the existing airspace, would continue.  

Airspace use and management would remain unchanged from current conditions and 
scheduling issues associated with the joint military-civil use of the airspace in its current 
configuration would continue.  Management of Melrose AFR would also continue as under 
current conditions. 
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4.2 Acoustic Environment 

4.2.1 Methodology 

Subsonic and supersonic noise levels were calculated for the 
NMTRI alternatives.  These noise levels were compared to the 
existing noise levels presented in Section 3.2.2 to examine potential 
effects from changes in airspace configuration and use.  

4.2.2. Issues and Concerns  

The noise metrics used in this section are described in Section 3.2 
and Appendix G.  Annoyance, which is based on perception, 
represents the primary effect associated with aircraft noise.  
Attitudinal surveys conducted over the past 30 years show a consistent relationship between 
Day-Night Average Sound Level (DNL) and the percentages of groups of people who express 
various degrees of annoyance.  Studies of community annoyance to numerous types of 
environmental noise show that DNL correlates well with effects, and Schultz (1978) showed a 
consistent relationship between noise levels and annoyance.  That Schultz study has been 
periodically re-examined and reaffirmed.  The updated relationship by Finegold et al. (1994), 
which does not differ substantially from the original, is the current preferred form, and is 
shown in Table 4.2-1.  Also shown in Table 4.2-1 is the equivalent relation between annoyance 
and C-Weighted Day-Night Sound Level (CDNL) from sonic booms (CHABA 1981). 

Table 4.2-1.  Relation Between Noise Level Metrics DNL  
(Finegold et al. 1994) and CDNL (CHABA 1981) and Annoyance 

DNL (or Ldnmr) CDNL 
Average Percent Population 

Highly Annoyed 
55 52 3.3 
60 57 6.5 
65 61 12.3 
70 65 22.1 
75 69 36.5 

Specific issues and concerns about aircraft noise and sonic booms that were identified during 
scoping included the following: 

Increased annoyance 
Effects of aircraft noise and sonic booms on human health 
Effects of aircraft noise and sonic booms on animals 
Effects of sonic booms on structures 
Effects of aircraft and sonic booms on weather 

The range of DNL shown in Table 4.2-1 is meaningful.  The United States Environmental 
Protection Agency has identified DNL of 55 decibels (dB) as a level that protects public health 
and welfare with an adequate margin of safety (United States Environmental Protection Agency 
[USEPA] 1974).  This means that 55 dB is a threshold below which adverse noise effects are 

Ldnmr is the monthly 
average Onset-Rate 
Adjusted Day-Night 
Average Sound Level 
(DNL).  It is computed the 
same way as DNL, but 
includes a penalty of up 
to 11 dB to account for 
the high onset rate of 
high speed military 
aircraft.  Effects are 
interpreted according 
to the same criteria as 
DNL. 
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usually not expected to occur.  The middle level, 65 dB, is widely used as a noise criterion for 
airports.  It represents a compromise between acceptable noise and economic practicality.  
Residential use above 65 dB is generally considered to be acceptable only if the dwellings are 
sound insulated.  The highest level, 75 dB, is a level above which areas are generally considered 
to be not suitable for residential use, unless there is substantial sound insulation and outdoor 
activities are not considered to be important. 

Suitability of an area for residential use is keyed to the sound insulation qualities of a dwelling.  
The USEPA Levels Document (USEPA 1974) identified DNL of 45 dB as a suitable indoor noise 
environment.  Frame homes with some open windows have an outdoor-to-indoor noise 
reduction of about 20 dB, so an exterior level of 65 dB means that 45 dB will be achieved 
indoors.  Well-built homes with good windows have noise reduction in the range of 25 to 28 dB.  
To obtain this protection, windows must be kept closed, so forced air ventilation (possibly air 
conditioning) is needed in areas exposed to levels above 65 dB.  At exterior levels approaching 
75 dB, it is generally necessary to include storm windows and pay attention to construction 
details.  Adequate soundproofing for areas exposed to sound levels above 75 dB requires special 
acoustic windows, plus above-average wall construction.  The exterior environment in such 
areas is not suitable for typical enjoyment of the outdoors. 

Note that DNL is an annual average measurement, and not a limit on individual events.  
Because annoyance is a long-term quality of life issue, it is best quantified by averages such as 
DNL and CDNL.  While this is scientifically appropriate, those metrics are not intuitively 
meaningful to non-experts.  During scoping and public hearings, requests were made to explain 
individual event noise effects.  This EIS addresses the noise of individual events as well as 
cumulative averages.  The amplitude of individual events is directly relevant for 
non-annoyance impacts, especially the effects of sonic booms on structures.  Sonic booms are 
quantified, as appropriate, by their peak pressure as well as by their sound level. 

Appendix G provides details on the effects of noise on human health and the studies used to 
identify them.  Factors often noted as noise impacts are noise-induced hearing loss, speech 
interference, and sleep disturbance. These are components that contribute to annoyance or 
potential health effects, and are also discussed in Appendix G.  The most sensitive health aspect 
of noise is hearing loss.  For reference, workplace standards for protection against hearing loss 
are equivalent to a constant level of 80 dB over a 24-hour period.  The USEPA Levels Document 
(USEPA 1974) assessed the data upon which those standards are based, and concluded that 
continuous levels of 70 dB or less would be protective of hearing with an adequate margin of 
safety.  The noise levels associated with the Proposed Action and Alternatives are well below 
USEPA’s identified level for protection of hearing.  Since hearing loss is the most sensitive 
adverse health effect of noise, the relatively low noise from the action poses no health threat. 

The effect of noise on domestic animals and wildlife was also a concern expressed by public 
commenters.  For domestic animals, concern generally focuses on adverse effects on the use of 
or economic value of the animals.  Since agriculture and grazing represent 99 percent of the area 
under the affected airspace, ranchers expressed concern regarding damage that could occur if 
livestock were panicked by noise or sonic booms.  Five cases of livestock injury attributed to 
low flying aircraft were reported between 1994 and 2005 by commenters on the Draft EIS.  
These effects are discussed in Section 4.5.2.1.  For wildlife, concern generally focuses on impacts 
to specific populations.  The effects of noise and sonic booms on wildlife are discussed in 
Section 4.5.2.1. 
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A combined ranching and wildlife concern was raised during the scoping meetings when 
ranchers pointed out that they received income from recreational hunters who paid to hunt on 
the ranchers’ lands (see Section 3.7).  In the highly unlikely event of a sonic boom or low 
altitude overflight occurring at a critical time in a hunt, the hunter could be annoyed.  The 
effects of noise and sonic booms on game species is addressed in Section 4.8, Socioeconomics 
and Section 4.5, Biological Resources. 

The potential for sonic booms to damage structures is extremely small, but is a concern 
nonetheless.  At 1 pound per square foot (psf), the probability of a window breaking ranges 
from one in a billion (Sutherland 1990) to one in a million (Hershey and Higgins 1976).  At 10 
psf, the probability of breakage is between one in a hundred and one in a thousand (Haber and 
Nakaki 1989).  Damage to plaster is in a comparable range but depends on the condition of the 
plaster.  Adobe faces small risks similar to plaster, but assessment is complicated by adobe 
structures being exposed to weather, where they can deteriorate in the absence of any specific 
loads (Sutherland et al. 1990).  Ranchers expressed concern about risk to water tanks.  The 
pressure exerted by a foot of water is slightly over 60 psf.  Even with liberal assumptions about 
dynamic amplification, sonic booms are not expected to damage a water tank that is capable of 
holding water.  Similarly, other outdoor structures such as buildings, windmills, radio towers, 
etc., are resilient and routinely subject to wind loads far in excess of sonic boom pressures.  
Foundations and retaining walls, which are intended to support substantive earth loads, are not 
at risk from sonic booms.  Appendix G contains tables of sonic boom risk to a variety of 
structures.  The Air Force follows established procedures for claims against the government in 
cases where damage is claimed to result from sonic booms. 

During scoping, members of the public expressed concern that sonic booms might interfere 
with weather.  The particular concern was that aircraft operations might disrupt developing or 
existing cloud formation, thus reducing 
rainfall.  This possibility arose when citizens 
described seeing clouds form and dissipate 
over mountains during aircraft activity. 

Cloud formation depends on the amount of 
moisture in the air, together with local 
temperature and pressure at the cloud 
layer.  Aerodynamic loads (lift and drag; 
pressure on the wings) on an aircraft in 
flight have a localized effect on temperature 
and pressure.  These loads are sometimes 
made visible by local condensation.  The 
resulting vapor cloud is actually a 
condensation cloud in low-pressure 
expansion regions.  One example of this 
kind of cloud was documented to occur at 
Mach 0.9, so it is not strictly a sonic boom phenomenon (Maglieri and Plotkin 1991).  Captured 
on video, these vapor clouds can be seen repeatedly forming and dissipating as the aircraft goes 
through local moisture variations.  The effect is clearly transient, reacting to the local pressure 
and returning to normal after the aircraft passes.  It is likely that cloud dissipation reported by 
the citizens was a transient phenomenon associated with the aircraft, or, more likely, associated 

An example of a vapor cloud around an F/A-18 
Hornet at Mach 1 in high humidity conditions.  
(Photograph by Ensign John Gay, USS Constellation).
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with local wind currents over and around the terrain.  The pressure field of an aircraft (either 
subsonic or supersonic) does not remove moisture or change atmospheric conditions. 

4.2.3  Environmental Consequences 

4.2.3.1 Draft EIS Proposed Action  

The total number of anticipated aircraft operations within the airspace will be the same as for 
the baseline or No-Action conditions.  The differences have to do with the airspace 
configuration and use.  In some areas, the floor of the airspace would be changed and low 
altitude areas expanded.  Supersonic operations would be permitted down to 10,000 feet MSL 
(5,000 to 6,000 feet AGL in this area), so that a portion of current subsonic operations would be 
supersonic.
Subsonic Noise 

Onset-Rate Adjusted Monthly Day-Night Average Sound Level (Ldnmr) from military aircraft 
has been computed for each proposed airspace listed in Table 2-1, and is presented in Table 
4.2-2 for the Draft EIS Proposed Action.  The analysis addressed operations of the Cannon-
based F-16C aircraft presented in Table 2-4, plus transient aircraft from Section 3.1.2.  The sound 
levels shown are those associated with each area under the airspace.  The baseline noise levels, 
shown previously in Table 3.2-1 are included in Table 4.2-2.  Noise levels for the Draft EIS 
Proposed Action are shown graphically in Figure 4.2-1, similar to the depiction of baseline noise 
levels in Figure 3.2-1.  The noise levels fall into three categories: 

High-altitude airspace, where operations are at high altitude (above 10,000 feet) and 
noise levels are very low. 

Low-altitude MOAs where the floor is as low as 500 feet AGL.  Noise levels are around 
42 to 43 dB. 

Melrose AFR (R-5104 and R-5105) has a combination of low altitude and high altitude 
activity, and noise levels are around 50 dB. 

Table 4.2-2.  Existing and Draft EIS Proposed Action Military Aircraft 
Noise Levels Under Cannon Air Force Base (AFB) Airspace 

BASELINE DRAFT EIS PROPOSED ACTION

Airspace Ldnmr

Number of events/day 
above Sound Exposure 

Level  65 dB Ldnmr

Number of events/day 
above Sound Exposure 

Level  65 dB 
Pecos North Low1 43 1.2 43 1.2 
Pecos South Low1 43 1.0 42 0.9 
Taiban MOA1 43 1.2 43 1.2 
R-51051 49 0.4 49 0.4 
R-5104A1 51 1.5 51 1.4 
R-5104B1 51 1.5 51 2.1 
Capitan MOA and ATCAA - - 254 0.3 
Pecos East Expansion2 164 0.1 42 0.9 
Pecos West Expansion2 164 0.1 254 0.3 
Pecos South Expansion3 304 0.9 284 0.6 
Notes: 1. Other airspaces overlay; airspace named is the dominant layer. 
 2.   Baseline is Sumner ATCAA alone. 
 3. Dominated by Pecos South High. 
 4. Calculated military aircraft noise is below typical ambient sound levels of 25 to 36 dB. 
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Figure 4.2-1 shows the aircraft noise at the ground for the Draft EIS Proposed Action.  
Comparing it to Figure 3.2-1 for baseline, the changes in the sound environment in each area are: 

Pecos North Low:  No change. 
Pecos South Low:  There will be a 1 dB reduction in military aircraft Ldnmr, from 43 dB to 
42 dB.  This change occurs because the area of the airspace will increase, with the same 
number of sorties, so the average level will decrease.  This change is not perceptible. 
Taiban MOA:  No change. 
R-5105:  No change. 
R-5104A:  No change. 
R-5104B:  No change. 
Capitan MOA and ATCAA: New airspace proposed in the Draft EIS Proposed Action has 
military aircraft Ldnmr projected to be 25 dB.  This sound level is within the range of 
typical ambient noise levels.  Aircraft will be noticed on occasion, but would not be 
expected to be more intrusive than existing sounds. 
Pecos East Expansion: Military aircraft Ldnmr would increase from 16 dB to 42 dB.  In the 
baseline configuration, aircraft noise in this area is from the Sumner ATCAA, and is 
below typical 25 to 36 dB ambient sound levels.  Extending the Pecos MOA to the east 
will extend low altitude airspace into these areas.  Flight operations and the acoustic 
environment would be similar to that under the main part of Pecos South Low.  There 
would be an increase in average noise to 42 dB from ambient levels of 25 to 36 dB.  The 
noise level change would be noticed but remain well below the USEPA identified level of 
55 dB. 
Pecos West Expansion:  Military aircraft Ldnmr will increase from 16 dB to 25 dB.  In the 
baseline configuration, aircraft noise in this area is from the Sumner ATCAA, and is 
below typical ambient sound levels.  In the Draft EIS Proposed Action, Pecos South High 
and Pecos South Low will extend into this area.  Assuming that operations in this 
expansion will not experience a general increase, but will be primarily aircraft moving 
between the main Pecos airspace and the Capitan MOA/ATCAA, the acoustic 
environment is projected to be 25 dB, similar to that in Capitan MOA/ATCAA.  This 
sound level is within the range of typical 25 to 36 dB ambient noise levels.  Aircraft will 
be noticed on occasion, but would not be expected to be more intrusive than existing 
sounds.  Assuming the expansion airspace is used comparably to the Pecos East 
Expansion, the Ldnmr could be similar to the 42 dB projected for the Pecos East Expansion.  
As noted for the Pecos East Expansion, this noise level change would be noticed, but 
would remain well below the USEPA identified level of 55 dB. 
Pecos South Expansion:  There will be a 2 dB reduction in military aircraft Ldnmr, from 30 
dB to 28 dB.  This change occurs because aircraft noise for both the baseline and Draft EIS 
Proposed Action will be dominated by operations in Pecos South High, and the area of 
Pecos South High will increase with the same number of sorties.  Although the average 
level will decrease, this change would not be perceptible.  If the area is used for similar 
operations to those of the Pecos East expansion, Ldnmr values could be similar to the 42 dB 
noted in the evaluation of the Pecos East expansion. This change would be noticed, but 
remain below the USEPA identified level of 55 dB. 
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Figure 4.2-1.  Draft EIS Proposed Action Noise Levels from 
Subsonic Operations, Ldnmr

These changes are a consequence of expanding the Pecos South airspace so that its boundaries 
coincide with those of the Sumner ATCAA.  Activity in Pecos South High MOA and Pecos 
South ATCAA is expected to utilize the expanded area, with no increase in sorties.  This 
spreading of activity will lower the average noise level in the existing area, and increase in the 
newly expanded areas.  The redistribution of training aircraft throughout the increased volume 
of airspace associated with the Draft EIS Proposed Action will result in a slight decrease in 
average noise under the existing Pecos South Low MOA.  Under the Pecos Low MOA 
expansion, the noise levels will noticeably increase but will be well below the USEPA identified 
level of 55 dB.  No adverse effects are expected. 

Aircraft noise levels would increase under the Draft EIS Proposed Action Capitan 
MOA/ATCAA and also in the western and southern expansions of Pecos.  Average noise levels 
of 25 to 28 dB will be noticeable compared to the calculated baseline noise levels but are within 
the ambient noise levels.  Potential noise levels of 42 dB would be below the USEPA-identified 
level of 55 dB. 
Sonic Booms 

Supersonic operations would be permitted at altitudes above 10,000 feet MSL or 5,000 to 6,000 
feet AGL.  Under baseline or existing conditions, supersonic operations are permitted only 
above 30,000 feet MSL or 24,000 to 25,000 feet AGL.  Baseline or existing conditions are 
described in Chapter 3.0.  Because of the availability of the lower altitude airspace, it is 
projected that supersonic sorties will increase from 168 per month to 467 per month.  These will 
fall into two categories:  Air Combat Training (ACT) and supersonic Joint Direct Attack 
Munition (JDAM) missions. 
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As described in Chapter 2.0, training for supersonic JDAM deployment permits longer 
release-to-target distances, hence less exposure to hostile threats.  JDAM missions will involve 
flying the appropriate profile, without actually releasing the weapon.  A supersonic JDAM run 
consists of flying a level, constant Mach number track for about 10 miles, then breaking to 
subsonic speed.  No JDAMs would actually be released in any of the proposed NMTRI airspace.  
That mission profile results in about 45 seconds to one minute of supersonic flight.  That is 
comparable to the supersonic time in an ACT sortie.  As with ACT, booms that reach the 
ground depend on the Mach number, altitude, and atmospheric conditions.  When a boom 
reaches the ground, the width of the carpet varies with conditions.   
An analysis was performed based on a range of JDAM altitudes from 20,000 to 40,000 feet MSL, 
expected Mach numbers, and atmospheric properties for one calendar year.  Atmospheric 
properties were based on twice-daily upper air soundings at Albuquerque and Amarillo 
(National Oceanic and Atmospheric Administration National Climatic Data Center 2004).  The 
result of this analysis was that about one quarter of supersonic JDAM operations will result in a 
sonic boom at the ground, and an average JDAM mission sonic boom footprint will be about 25 
to 50 square miles.  This is similar to the footprint size that occurs during ACT supersonic 
events (Plotkin et al. 1992).  A second similarity between JDAM operations and ACT is that 
JDAM mission tracks will not be consistent: variety is an important part of training.  Because of 
this similarity, and supersonic JDAM mission activity being about 25 percent of total supersonic 
operations, it is appropriate to consider an operation that simulated a JDAM launch to be part 
of ACT, and apply BOOMAP modeling to the total. 
A third similarity between supersonic ACT and JDAM operations is that neither is a low 
altitude activity.  As noted above, about 25 percent of total supersonic operations will be JDAM 
missions.  All supersonic JDAM missions are above 20,000 feet MSL, with 80 percent above 
30,000 feet MSL.  This is a higher altitude distribution than that used by BOOMAP.  The use of 
BOOMAP for JDAM missions is thus conservative and the sonic boom environment may be 
slightly overpredicted.  While ACT can occur down to 5,000 feet AGL, higher speed phases 
occur at higher altitudes.
Table 4.2-3 shows typical altitudes for supersonic phases of ACT.  Note that supersonic ACT 
activity is predominantly in the range of 15,000 to 30,000 feet MSL or above.  Only a very small 
percentage of supersonic ACT activity is below 10,000 feet AGL (15,000 feet MSL in this 
airspace).  BOOMAP is based on the altitudes in Table 4.2-3. 

Table 4.2-3.  Altitude Distribution for Supersonic ACT Activity 

Altitude in feet (MSL) Percent of Supersonic ACT time 
10,000-15,000 1 
15,000-20,000 12 
20,000-25,000 28 
25,000-30,000 25 
30,000-35,000 19 
35,000-40,000 9 

>40,000 6 
Source:  Plotkin et al. 1989 
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The net sonic boom environment in the center of the airspace would be CDNL 52 dB.  On 
average, 0.6 booms per day (about two every three days) would be heard in the center of the 
airspace.  Figure 4.2-2 shows the CDNL contours in the airspace.  Note that CDNL at the 
airspace boundary is in the range of 40 to 45 dB, an increase of about 10 dB from baseline or 
existing conditions.  There would be correspondingly fewer booms at the boundary than 
toward the center of the airspace under the Draft EIS Proposed Action. 

Figure 4.2-2.  Draft EIS Proposed Action Sonic Boom Environment, CDNL 

The area potentially exposed to sonic booms does not depend on the number of supersonic 
sorties.  The area is described by the presence of supersonic flights and the boundaries of the 
airspace.  The population exposed to sonic booms would generally be the same as the baseline 
or existing conditions, but the number of booms would increase as described above. 

Comparing Figure 4.2-2 and Table 4.2-1 shows that a sonic boom CDNL of 52 dB has an 
annoyance comparable to a subsonic noise DNL of 55 dB.  This does not exceed the level 
identified by USEPA as protective of public health.  From Table 4.2-1, 3.3 percent of sampled 
populations were highly annoyed at that level, so some individuals, especially toward the 
center of the airspace may be annoyed. 

The increase in sonic booms from supersonic activity would be noticeable and can be intrusive.  
They would occur on average two times in three days, as opposed to one every five days as it is 
now.  Public concerns expressed during scoping include annoyance of people who are startled 
by booms, possible damage to structures (particularly brittle objects like older windows) and 
potential adverse effects on domestic animals and wildlife.  Direct effects are best quantified by 
the peak overpressures of individual booms. 
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Figure 4.2-3 shows the distribution of sonic boom overpressures under this type of supersonic 
airspace (Plotkin et al. 1989).  The average peak 
overpressure is under 1 psf.  About 1 percent of 
booms will exceed 4 psf.  There is a very small 
probability of booms exceeding 6 or 7 psf.  Sonic 
boom overpressure can result in vibration with 
resulting adverse effects to delicate, balanced items 
(such as displayed china) within a structure.  As 
discussed above in Section 4.2.2, damage to 
structures in good condition (even windows) is not 
expected with booms under about 10 psf.  Sonic 
booms under the Draft EIS Proposed Action are not 
expected to damage viable structures, such as 
foundations, buildings, windmills, radio towers, or 
water tanks.   

Not all structures are in good condition.  Brittle 
elements such as windows and plaster can weaken 
with age, and become susceptible to breakage at 
low boom levels.  Sometimes it can be difficult to 
assess why a structure fails:  outdoor structures can 
deteriorate from weather, rust, wood rot, etc.  
Much damage associated with low amplitude sonic 
booms is sustained by such structures.  The term 
“triggering incipient damage” appears in sonic 
boom literature.  Nonetheless, the presence of 
susceptible structures, for whatever reason, means 
that some damage attributable to sonic booms is to 
be expected.  The Air Force has established procedures for damage claims.  Appendix G, Section 
2.7, presents data on the susceptibility of various conventional and unconventional structures to 
sonic booms. 

In general, the sonic boom environment for the Draft EIS Proposed Action is not expected to 
have significant adverse effect on humans or animals.  A unique feature of sonic booms is 
startle.  This manifests itself in two ways.  The first is that it is annoying.  That is well 
documented, and is one of the reasons why sonic booms are quantified by C-weighted levels 
rather than the A-weighted levels used for subsonic noise.  The second is that startle might 
interfere with task activities, including tasks such as driving a car or piloting a light aircraft.  
Studies have been performed on the effect of sonic booms on various tasks, including driving 
(Lips 1972; Nowakiwsky 1974).  The result of these studies is generally that there is little or no 
adverse effect.  Apparently the concentration associated with such tasks overwhelms startle 
reaction.  See Section 4.5.3 for details on the potential effects of sonic booms in the Proposed 
Action on wildlife and livestock. 

4.2.3.2 Alternative A, the Air Force Preferred Alternative 

Alternative A, as mitigated, would not relocate J-74 and would not create the Capitan MOA.  
This means that Sumner North ATCAA would be available for use by military pilots through 
coordination with Albuquerque Center.  Referring to Table 2-4, a portion of operations 
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proposed for Sumner North ATCAA would be shifted into Sumner South ATCAA.  This traffic 
would occur at high altitudes and would not change the lower altitude and more dominant 
noise of lower aircraft.  For the same reason, the area under the Capitan ATCAA under 
Alternative A would have slightly reduced noise levels when compared with the Draft EIS 
Proposed Action. 

Subsonic noise 

Subsonic noise for Alternative A will be essentially the same as for the Draft EIS Proposed 
Action.  Environmental consequences will be comparable to those described in Section 4.2.3.1. 

For periods where Sumner North ATCAA is available, activity and noise would be the same as 
for the Draft EIS Proposed Action.  For periods where Sumner North ATCAA is not available, 
there will be no combat aircraft noise contribution from the northern portion of Sumner 
Expanded ATCAA.  The total noise in that region is, however, dominated by noise from the 
lower altitude Pecos MOA.  Subsonic noise levels for Alternative A would therefore be the same 
as explained in Section 4.2.3.1. 

Sonic Boom 

Supersonic activity could be shifted somewhat south with J-74 not moved and slightly in from 
the west with no Capitan MOA.  These changes are not of sufficient size or movement to result 
in modeled differences in sonic boom distribution.  The Draft EIS Proposed Action sonic boom 
environment presented in Figure 4.2-2 is expected to be essentially the same for Alternative A.  
Potential consequences include boom frequency, vibration, annoyance, and effects on some 
fragile items or structures as described under the Draft EIS Proposed Action. 

4.2.3.3 Alternative B 

Alternative B is similar in most details to the Draft EIS Proposed Action.  The primary 
difference is that the Capitan MOA and ATCAA would not be created.  Subsonic and 
supersonic noise levels in the airspace would be similar to those for the Draft EIS Proposed 
Action.  Environmental consequences for Alternative B would therefore be the same as 
described in Section 4.2.3.1. 

Subsonic Noise 

There is currently military aircraft traffic between the Beak MOA and the Pecos MOA under 
case specific ATC direction and approval.  The military aircraft fly between the Beak MOA and 
the Pecos MOA in a temporary narrow corridor an estimated twice per month.  These training 
flights are comparable to the number of flights and aircraft which would occur if Capitan 
MOA/ATCAA were in place.  These flights would be more dispersed and could stage, ingress, 
and maneuver in an approved Capitan MOA/ATCAA.  The number of flights and the altitude 
of those flights would produce noise comparable to that described in Section 4.2.3.1.  Activity in 
the remaining airspace will be as explained under the Proposed Action. 

Subsonic noise levels associated with Alternative B would be similar to those for the Draft EIS 
Proposed Action.  The aircraft noise levels in the area between Pecos and Beak are negligible for 
either alternative. 
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Sonic Booms 

Operations in the proposed Capitan MOA/ATCAA area are not a significant contributor to the 
sonic boom environment.  CDNL under Alternative B would be the same as presented on 
Figure 4.2-2 for the Draft EIS Proposed Action.  Potential consequences would be the same in 
terms of boom frequency, vibration, annoyance, and effects on some structures. 

4.2.3.4 No-Action 

Under the No-Action Alternative, the noise levels would remain the same as the baseline or 
existing conditions with supersonic operations occurring above 30,000 feet MSL.  Areas under 
the airspace would continue to experience an estimated one sonic boom every five days, as in 
the case today.  Section 3.2 describes the baseline noise environment. 

4.3 Safety 

4.3.1 Methodology 

Numerous federal, civil, and military laws and regulations govern operational safety at Cannon 
Air Force Base (AFB).  Individually and collectively these laws and regulations prescribe 
measures, processes, and procedures required to ensure safe operations and to protect the 
public, military, and property.   

NMTRI elements with a potential to affect safety are evaluated to determine the degree to 
which such elements increase or decrease safety risks.  Ground, fire, and crash safety are 
assessed for the potential to increase risk.  The 27 FW capability to manage risk by responding 
to emergencies is described.  Any changes in the uses and handling requirements for explosive 
materials are identified and addressed.  Analysis of flight risks correlates Class A mishap rates 
and bird-aircraft strike hazards (BASH) with projected airspace utilization.  The magnitude of 
any safety consequences are presented.   

4.3.2 Issues and Concerns 

Safety concerns were expressed at scoping meetings about increasing the amount of airspace 
available for low altitude military training flight.  Concerns were also noted about the use of 
chaff and flares in the proposed NMTRI expanded airspace.  Also of concern were any new or 
altered risks arising from a NMTRI alternative.  The adequacy of disaster response, especially 
fire response, was noted by public commenters. 

4.3.3 Environmental Consequences  

4.3.3.1 Draft EIS Proposed Action 

Ground Safety 

There are no aspects of the Draft EIS Proposed Action that would be expected to create new or 
unique ground safety issues.  Operations and maintenance procedures conducted by 27 FW 
personnel would not change from current conditions.  All activities would continue to be 
conducted in accordance with applicable regulation, technical orders, and Air Force 
Occupational Safety and Health (AFOSH) standards. 

Capability for fire response is located on Cannon AFB and Melrose AFR.  The Cannon AFB Fire 
Department is party to mutual aid support agreements with the nearby communities of Clovis, 
Portales, Texico, House, and Melrose (Air Force 2001e).  All of these capabilities will continue in 
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effect.  Any ground safety emergency that involves a life-flight would continue to be supported 
by stopping military training in the affected airspace. 

Currently, expenditure of RR-188 chaff and M-206 flares is permitted in the existing 
Pecos/Sumner MOA and ATCAA airspace.  Under the Proposed Action, this chaff and flare use 
in the expanded MOA/ATCAA airspace would also be permitted.  Such use creates very little 
added safety risk.   

Chaff, although ejected from the aircraft by a pyrotechnic charge, is not explosive.  The 
composition of chaff is similar to those components found in the earth’s crust, and presents no 
human health or safety risk.  Through numerous studies, chaff has never been found to be 
specifically harmful to domestic animals or wildlife (Air Force 1997a). 

Use of flares in the MOA/ATCAA airspace would continue to be conducted in accordance with 
ACC and Cannon AFB regulations.  Under these requirements, the minimum release altitude of 
flares is 2,000 feet AGL.  Considering the burn-time of a flare of approximately 3.5 to 5 seconds, 
the flare would burn out within 400 feet.  This provides an approximate 1,600-foot margin of 
safety to ensure that no burning material contacts the ground.  New Mexico pilots have not 
caused a fire from flare use in the MOA or ATCAA airspace.  One historic flare-caused fire was 
the result of a transient user flying below the approved altitude for flare use.  One fire in 2005 
was the result of a spotting charge on an inert munition igniting vegetation.  Under NMTRI, 
when the National Fire Danger Rating System indicates high fire conditions or above, the 
minimum altitude for flare release would be raised to 5,000 feet AGL.  The potential for a flare 
initiated fire is very small, and raising the minimum altitude during high or extreme fire risk is 
not expected to change fire risk from existing conditions. 

A specific ground safety risk associated with use of flares is the potential for a flare falling to the 
ground without burning (a dud flare).  Historic data on range clean-ups at Melrose AFR and the 
Utah Test and Training Range, where flare use is intensive in a relative constrained geographic 
area, indicate that of all flares expended, an estimated 0.01 percent were actually found on the 
ground as duds.  Instructions are provided by Cannon AFB to fire departments and other 
organizations on the identification of a dud flare and contact at Cannon AFB if a suspected dud 
flare is found.  The risk from dud flares is minimal (Air Force 2001e).  It is extremely unlikely 
that a dud flare could fall from an aircraft and strike an individual on the ground.  Should such 
an extremely remote accident occur, it could result in injury or death.  With a dud rate on the 
ground of approximately .01 percent, and a population of less than one person per square mile, 
the possibility of such an accident is so remote that it is very near zero. 

Explosive Safety 

No change in ordnance use will occur with NMTRI.  Implementation of an alternative would 
create no specific explosive safety risks. 

Flight Safety 

All 27 FW flying training will continue at current levels.  Supersonic flight, in and of itself, 
creates no specific flight safety concerns.  As described in Section 3.3.2, the overall probability of 
an F-16 Class A mishap is 0.000024, or one chance in 42,000.  This would produce a statistical 
average of one Class A mishap per 7.4 years for Cannon AFB aircraft.  Cannon-based F-16s were 
involved in six Class A mishaps between 1995 and 2004.  Risks of a Class A mishap remain 
unchanged from current conditions. 
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As discussed in Section 3.3, the vast majority of bird-aircraft strikes involving Cannon-based 
aircraft involve small songbirds.  The number of migratory birds involved in incidents is small, 
and would constitute “unintentional or incidental taking” under the classification of “military 
readiness activity.” 

The Draft EIS Proposed Action would add additional low-altitude airspace to the Pecos MOA.  
During public hearings on the Draft EIS, local general aviation pilots expressed the opinion that 
the existing MOA airspace is unsafe under “see-and-avoid” conditions.  Some pilots 
commented that they could not adequately communicate with the FAA during a flight to learn 
whether the MOA was actively being used for military training.   

Increased radar coverage established in 1997 with Roswell Air Traffic Control Tower (ATCT) 
has alleviated radar coverage issues in the area of the Roswell Shelf.  With this FAA radar 
coverage, the low altitude MOA expansion into the Roswell Shelf area should not increase 
safety risks to general aviation. 

The Draft EIS Proposed Action reconfiguration of MOAs and ATCAAs in the high altitude 
regime would have increased the concentration of air traffic somewhat in the region due to the 
requirement to reroute or deconflict civil air traffic from military activities.  Rerouting of civil 
aviation associated with J-74 has the potential to reduce safety in the re-routed area.  Based on 
Appendix E, scheduling and coordination could require an increase in FAA management in the 
airspace to which deconflicted aircraft would be rerouted.   

The Capitan MOA/ATCAA, between the Beak MOAs and the reconfigured Pecos MOAs, 
would have a floor of  approximately 7,500 AGL.  General aviation pilots expressed concern 
that this would be too narrow a corridor and would impact on civil aviation activity in the 
corridor.  When the Capitan MOA/ATCAA would have been active, civilian aircraft using V-68 
or V-83 would need to fly below 7,500 feet AGL, fly using “see and avoid” rules above that 
altitude, delay departure, arrival, or re-route around the airspace.  During scoping, some 
civilian pilots expressed concern about safely using see-and-avoid in an active MOA. 

Another potential flight concern would be the presence of towers, wind machines, or other 
ground obstructions in these newly-designated areas.  As described in Section 3.1.2 (Airspace 
and Range Management), the FAA provides detailed instructions for marking any possible 
obstructions.  Major obstructions are plotted on aeronautical charts, and the heights of these 
obstructions are shown in feet AGL and MSL.  Because obstructions presently exist under the 
current low-altitude MOA airspace, their presence under the new low altitude airspace would 
not be expected to create a safety concern. 

The proposal to expend chaff in the new NMTRI airspace would not create any flight safety 
issues.  Training chaff is specifically designed to not interfere with FAA ATC radars.  Should 
any issues arise, Albuquerque ARTCC would coordinate with controllers at Cannon AFB, and 
aircraft dispensing chaff would cease. 

As a plane travels through the air, the trail of disturbed air that follows the aircraft is called a 
wake vortex.  Larger aircraft and lower altitudes produce a greater potential for a wake vortex 
effect.  There have not been any reports of wake vortex problems from infrequent training by 
large aircraft in the airspace.  The F-16 operates primarily in the mid- to high-altitude range and 
the F-16 wake vortex would have no discernible effect on ground structures.   
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4.3.3.2 Alternative A, the Air Force Preferred Alternative 

Alternative A, the preferred alternative, does not propose reconfiguring of J-74 and does not 
include a Capitan MOA.  Existing MOA/ATCAA airspace would be expanded, additional 
MOA/ATCAA airspace would be created, supersonic flight to 10,000 feet AGL would be 
authorized, and RR-188 chaff and M-206 flare use in the new and modified NMTRI airspace 
would be authorized as described in Section 4.3.3.1. 

Use of J-74 or direct routing by commercial or other civil aviation above the modified Pecos 
MOA complex would continue as at present.  Alternative A avoids any safety risk concerns in 
the area of the Sumner North ATCAA and in the area under the Capitan ATCAA.  The Air 
Force will work with Albuquerque Center to coordinate scheduling of the Sumner North 
ATCAA for LFEs.   

Ground, explosive, and flight safety risk assessments are as discussed in Section 4.3.3.1.  Chaff 
would not be expected to have any impact on safety.  Flare use restrictions to 5,000 feet AGL 
under high or greater fire conditions would not be expected to change fire safety risk.  There are 
no specific proposals associated with Implementation of Alternative A which would create new 
or unique safety issues. 

4.3.3.3 Alternative B 

Alternative B includes relocating J-74 as described for the Draft EIS Proposed Action.  The 
Capitan MOA/ATCAA would not be created.  There are no specific proposals associated with 
the implementation of Alternative B that would create new or unique safety issues.  Ground, 
explosive, and flight safety risk assessments generally remain as discussed in Section 4.3.3.1.  
No safety issues would be associated with the Roswell-Corona corridor.  Class A mishaps 
would be as discussed in Section 4.3.3.1.  Chaff would not be expected to have any impact.  
Altitude restrictions on flare use under high or above fire conditions would result in no 
expected change in fire safety risk. 

4.3.3.4 No-Action 

No changes to 27 FW training airspace would occur under the No-Action Alternative.  RR-188 
chaff would continue to be used in the existing airspace.  M-206 flares would continue to be 
deployed above 2,000 feet in up to very high fire conditions and not used in conditions in excess 
of those conditions.  Flight safety risks will continue, and a Class A mishap would be as 
discussed in Section 4.3.3.1 because no change is proposed in the number of training flights.  
Any existing safety risks would continue along with the requirement to continue to address 
these existing risks. 
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4.4 Physical Resources 

4.4.1 Methodology 

NMTRI has no construction or similar ground disturbing features.  The potential impacts to 
physical resources, primarily soil and water, are from chaff or flare materials falling to the 
ground.  In August 1997, Headquarters ACC of the Air Force conducted a study of the 
environmental effects of using self-protection chaff and flares in military aircraft training (Air 
Force 1997a).  This physical resources section considers the effects of chaff and flare deposition 
on resources identified in Section 3.4, including soil chemistry, the potential for chaff and flare 
debris to accumulate in water bodies and sediments, potential flare caused fires, and residual 
materials to leach toxic chemicals or change the chemical composition of surface water bodies.  
The impact would not be considered significant if toxic chemicals would not be released or if 
accumulated residual materials would not alter soil or water. 

4.4.2 Issues and Concerns 

Physical resource issues and concerns 
identified by the public during scoping 
focused mainly on whether the materials left 
on the ground after deployment of chaff and 
flares are environmentally safe.  Concerns 
included whether toxic chemicals would 
remain or be taken up by plants, animals, or 
humans. Other concerns involved the 
potential for build up on the ground to the 
point where it would limit uses of the soil and 
water, or would require pick-up and disposal 
by landowners.  While no large fields of 
active oil and gas exist within the ROI, some 
members of the public raised the possibility 
that the Proposed Actions may affect wildcat 
wells or potential future oil and gas 
development.

4.4.3 Environmental Consequences 

4.4.3.1 Draft EIS Proposed Action  

Chaff

Chaff consists of aluminum-coated silica fibers one inch or less in length, and approximately the 
thickness of very fine human hair (Section 2.2.1.4).  Chaff disperses widely when deployed.  
Ultimate disposition depends upon the altitude of release and the prevailing winds at different 
altitudes at the time of release.  A conservative estimate is that all chaff, nylon or plastic parts, 
and felt spacers would be deposited on the ground under the airspace.  The combined release of 
chaff and flare end caps and other plastic or aluminum wrapping residual materials would 
average one piece per approximately 9 acres per year.  Chaff filaments are estimated to be 0.005 
ounces per acre per year.  Training flight patterns as well as winds result in variable deposition 
under the airspace.  Higher percentages of chaff releases could occur toward the center of the 
airspace and a correspondingly lower percentage of chaff releases could occur toward the edges 

Agricultural soils adjacent to Melrose AFR have 
been under airspace authorized for chaff and 
flare use for decades. 
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of the airspace.  Chaff fiber concentrations under the Capitan MOA/ATCAA would be much 
lower due to the infrequent use of the Capitan MOA/ATCAA airspace.  In rare instances, chaff 
does not deploy correctly and rather than disperse in an electronic cloud, the fibers may clump 
together and fall to the ground.  When this occurs, tufts or clumps of chaff can be discernable to 
the naked eye, but it is unlikely that chaff found would accumulate in soil and water in 
quantities that would negatively affect their uses or damage these resources. 

The component of chaff that has the potential to negatively affect soil or water chemistry is 
aluminum, which tends to break down in acidic and highly alkaline environments.  Laboratory 
and field analyses (Air Force 1997a) indicate that the pH of water in the soil or in a water body 
is the primary factor that determines the stability of the aluminum coating of chaff.  The coating 
is the most soluble and likely to release aluminum if the soil or water pH is less than 5.0 
(extremely acidic) or greater than 8.5 (strongly alkaline).  In arid conditions such as those found 
in the ROI, soil pH tends to be neutral to high, but there is usually not enough water in the soil 
to react with the aluminum (Air Force 1997a).  As described in Section 3.4, water bodies in the 
ROI are neutral to slightly alkaline, less than the threshold necessary to deteriorate the 
aluminum coating.  Chaff that falls into surface water would be chemically stable.  No impact to 
water bodies would be anticipated, even in the case of a highly unlikely event such as an entire 
clump of undispersed chaff falling into a small, confined water body. 

Data on the chemical properties of the soils in the five counties that encompass most of the ROI, 
Chaves (Natural Resources Conservation Service [NRCS] 2002a), De Baca (NRCS 2002b), 
Guadalupe (NRCS 2002c), Lincoln (NRCS 2002d), and Roosevelt (NRCS 2002e), were reviewed.  
According to these data, there are three soil series that have a pH in the surface layers ranging 
between 7.9 and 9.0.  These soil series represent a very small percentage of the total area that 
could be affected, and all but one have a very low potential for soluble chemicals in the soil 
being lost to surface runoff or leaching into groundwater.  The low percentage of soils in the 
ROI with a high enough pH to react with aluminum, in combination with the low soil water 
content, results in conditions that would be extremely improbable for aluminum concentrations 
to be produced from chaff particles that weather on the ground. 

No significant impact to physical resources would occur due to the deployment of chaff. 

Flares

The M-206 flares used in training missions are designed to be fully consumed before reaching 
the ground, with a failure rate estimated to be less than 1 percent (Air Force 1997a).  In rare 
cases when a dud flare or some of the materials from the burned flare reach the ground, the 
components that have the greatest potential to affect soil and water chemistry are minute 
quantities of chromium, magnesium, aluminum, boron, and barium.  However, only 
magnesium and boron showed levels in sufficient concentrations for concern in field and 
laboratory tests on flares, and then only in acidic environments that do not occur in soil or water 
within the ROI (Air Force 1997a).  The residual plastic, nylon, felt, and aluminum-coated 
wrapper materials that fall to the ground are basically inert and are not in concentrations that 
could affect physical resources.  As noted in the discussion under chaff, the total deposition of 
chaff and flare residual materials under the airspace averages one piece per 9 acres per year. 

Any fires could adversely affect vegetation, increase soil erosion, and result in sediment 
delivery in surface water bodies.  There is a very low probability for fires to occur as a result of 
a burning flare striking the ground.  This is due to the low failure rate of less than 1 percent 
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combined with a 2,000 feet AGL minimum release altitude for fire conditions below high and 
5,000 feet AGL for high or greater fire conditions.  There have been no fires attributable to 
Cannon-based aircrews in the MOAs.  Sections 4.3, 4.5, and 4.8 contain additional discussion of 
potential consequences from fire. 

The potential for adverse impacts to physical resources would be essentially unchanged after 
deployment of flares.  The likelihood of a flare-caused fire that would significantly damage 
surface resources would remain low. There would be no significant impacts to physical 
resources due to the chemical composition of flare materials that reach the ground. 

Other

No ground activities are proposed that would interfere with oil and gas development or 
production.  Airspace changes are proposed in the parts of Chaves County where gas and oil 
wells already exist.  Over 31 existing oil wells and 42 existing gas wells within five sections in 
Roosevelt County (New Mexico Oil Conservation Division 2003) are under the existing airspace.  
Mineral development has proceeded in this area under the airspace in the past, and little impact 
from proposed airspace changes would be anticipated because the airspace floor altitudes of 500 
feet AGL would be higher than any equipment used in exploration or mineral extraction.  Sonic 
booms over a drilling rig would be unusual but could startle workers on the ground similar to 
the effect created by a loud thunderclap.  Sonic booms are discussed further under Noise, 
Section 4.2. 

4.4.3.2 Alternative A, the Air Force Preferred Alternative 

Effects to physical resources under Alternative A are comparable to those described in Section 
4.4.3.1.  The activities under the preferred alternative, Alternative A, would have no significant 
impacts to physical resources within the ROI.

4.4.3.3 Alternative B 

Physical resources would be affected essentially the same under Alternative B as described in 
Section 4.4.3.1.  The ROI for Alternative B would be slightly smaller without the creation of the 
Capitan MOA/ATCAA.  No significant impacts to physical resources would occur under 
Alternative B.   

4.4.3.4 No-Action 

The effects to physical resources under the No-Action Alternative would be the same as current 
conditions.  Natural and manmade fires occur throughout the arid west.  The land under the 
Pecos airspace complex regularly experiences fast moving range fires.  Chaff and flares are 
currently authorized for use in the existing Pecos, Taiban, Sumner, and restricted airspaces.  No 
changes to physical resources would occur under this alternative. 
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4.5 Biological Resources 

4.5.1 Methodology 

Four areas of consideration are used to identify the potential environmental consequences to 
habitat, wild plants and animals, and livestock.  These areas are (1) the importance (i.e., legal, 
commercial, recreational, ecological, or scientific) of the resource; (2) the proportion of the 
resource that would be affected relative to its occurrence in the region; (3) the sensitivity of the 
resource to proposed activities; and (4) the duration of any ecological ramifications.  Impacts to 
resources would be considered significant if special-status species or habitats are adversely 
affected over relatively large areas or disturbances cause significant reductions in population 
size or distribution of a special status species.

The Air Force has contacted the United States Fish and Wildlife Service (USFWS) with respect to 
threatened, endangered, and proposed species in the ROI.  Because no ground disturbance is 
proposed and flare use would not significantly increase the likelihood of fires, potential or 
occupied habitat for federally listed or proposed species would not be impacted.  Noise from 
subsonic and supersonic flights are unlikely to cause population-level effects on listed or 
proposed wildlife.  Furthermore, the proposed action would not destroy or adversely modify 
critical habitat as defined under the Endangered Species Act (ESA).  Therefore, it is anticipated 
that NMTRI would not affect species listed or proposed for listing in accordance with the ESA.     

Effects on humans are discussed in relation to their interaction with agricultural resources.  
Other effects on humans (e.g., human health or annoyance) are presented in Section 4.2, 
Acoustic Environment; Section 4.3, Safety; and Section 4.8, Socioeconomics.   

4.5.2 Issues and Concerns 

Specific issues and concerns were identified for biological resources during scoping meetings 
and reiterated during the public comment period on the Draft EIS.  These issues and concerns 
are related to the potential effects of (1) low-altitude overflights in existing and expanded 
airspace, (2) sonic booms, and (3) chaff and flare use.  Although there can be differences in noise 
characteristics between low-altitude subsonic flights and supersonic overflights (e.g., duration 
and frequency and accompaniment with visual stimulation), noise effects from both sources 
will be combined in the discussion below.  Due to the high altitude (30,000 feet MSL) of aircraft 
in the air traffic study area, no impacts to biological resources would occur; therefore, the air 
traffic study area is not discussed further in this section. 

In the following discussion, published literature is reviewed on the potential impacts of aircraft 
noise and chaff and flares on wildlife and livestock.  For most wild species in the ROI, no 
specific studies on their response to aircraft noise are available.  A discussion of general patterns 
of animal response to noise and published studies on effects of aircraft noise on wild and 
domestic animals is included in this section.  Potential impacts to receptors in the ROI, 
including special-status species, are discussed in Section 4.5.3, Environmental Consequences. 

4.5.2.1 Aircraft Noise   

Specific concerns for livestock expressed during public review include the following: 

Startle response injury due to trampling or uncontrolled running or flight. 

Decrease in milk production. 
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Decreased food intake, weight loss. 

For humans, the potential concerns include the following: 

Injury to rider if a horse is startled. 

Reduced recreational (notably hunting) success if a species is startled. 

Potential general issues related to noise effects on 
wildlife may also include the following: 

Startle response injury due to trampling or 
uncontrolled running or flight. 

Increased expenditure of energy, 
particularly during critical periods. 

Decreased time spent on life functions (e.g., 
seeking food or mates). 

Temporary masking of auditory signals 
from other animals of the same species, 
predators, or prey (e.g., noise could prevent 
an animal from hearing the approach of a 
predator).

Damage to eggs or nestlings if a bird is 
startled from its nest. 

Exposure of eggs or young in nest if a 
parent flees. 

Increased risk of predation when startled animals flee from nests, roosts, or other 
protective cover. 

Site abandonment. 

The following section provides an overview of published literature regarding potential impacts 
to biological resources.  The review of the noise effects literature shows that the most 
documented reaction of animals newly or infrequently exposed to aircraft noise is the “startle 
effect.”  Although an observer’s interpretation of the startle effect is behavioral (e.g., the animal 
runs in response to the sound or flinches and remains in place), it does have a physiological 
basis.  The startle effect is a reflex; it is an autonomic reaction to loud, sudden noise (Westman 
and Walters 1981, Harrington and Veitch 1991).  Increased heart rate and muscle flexion are the 
typical physiological responses.   

The literature indicates that the type of noise that can stimulate the startle reflex is highly 
variable among animal species (Manci et al. 1988).  In general, studies have indicated that close, 
loud, and sudden noises that are combined with a visual stimulus produce the most intense 
reactions.  Rotary wing aircraft (helicopters) generally induce the startle effect more frequently 
than fixed wing aircraft (Gladwin et al. 1988; Ward et al. 1999).  Animals can habituate to fixed 
wing aircraft noise as demonstrated under controlled conditions (Conomy et al. 1998; Krausman 
et al. 1998) and by observations reported by biologists working in parks and wildlife refuges 
(Gladwin et al. 1988).  However, species differ in their ability to habituate to aircraft noise.  

The primary concern with noise impacts is the 
“startle effect” from sudden onset noise 
associated with low overflight or sonic 
booms.
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Conomy et al. (1998) found that black ducks (Anas rubripes) exhibited a significant decrease in 
startle response to actual and simulated jet aircraft noise over a 17-day period, but wood duck 
(Aix sponsa) response to jet noise did not decrease uniformly following initial exposure.  
External physical variables, such as landscape structure and wind, can also lessen the animal’s 
perception of and response to aircraft noise.   

Research on the effects of aircraft noise on wildlife has largely focused on behavioral effects.  
Most studies of physical effects (e.g., heart rate, blood chemistry) have been restricted to captive 
or semi-captive animals.  Furthermore, researchers have concentrated on the larger and more 
easily studied species, such as elk and raptors.  Some species groups have been studied only 
rarely (e.g., reptiles and amphibians, neotropical migrant songbirds).  McClenaghan and Bowles 
(1995) emphasized the research difficulty in distinguishing potential long-term effects on free-
ranging wild populations due to aircraft noise compared to other environmental factors.   

Several studies have investigated aircraft noise effects on domestic animals.  Reviews of 
available information are found in Manci et al. (1988), United States Forest Service (USFS) 
(1992), and in Air Force documents (1994a, b; 2001f). 

Wild Ungulates and Game Species. Wild ungulates appear to vary in sensitivity to aircraft 
noise.  Responses reported in the literature varied from no effect and habituation to panic 
reactions followed by stampeding (Manci et al. 1988, Weisenberger et al. 1996).  Luz and Smith 
(1976) observed that pronghorn antelope did not run until a helicopter was 150 feet AGL.  
Stephenson et al. (1996) found that mule deer had larger home ranges in areas with ground-
based military training than the control group of deer (i.e., no ground based military training).  
However, they were unable to distinguish potential effects due to military aircraft.  Reactions of 
captive elk (Cervus elaphus), pronghorn antelope, and bighorn sheep (Ovis canadensis) to sonic 
booms decreased with exposure (Workman et al. 1992).  For pronghorn, initial responses were 
an increased heart rate which returned to normal within 1½ minutes, running for short 
distances, and increased alertness.  By the third exposure to a sonic boom, the animals’ heart 
rate response had decreased by half and they did not run.  Krausman et al. (1998) studied the 
response of wild bighorn sheep in a 320 hectare (1.2 square miles) enclosure to frequent F-16 
overflight at 120 meters AGL.  Heart rate increased above preflight level during seven percent 
of the overflights but returned to normal within 120 seconds.  No behavioral response by the 
bighorn sheep was observed during the overflights.  Aircraft noise has the potential to be most 
detrimental during periods of stress, especially winter, gestation, and calving (DeForge 1981).  
However, wildlife management agencies regularly use helicopters and fixed-wing aircraft for 
radio tracking and surveying wild ungulate populations (e.g., Krausman and Hervert 1983).   

Raptors.  Most studies have found few negative effects of aircraft noise on raptorial birds.  Ellis 
et al. (1991) examined behavioral and reproductive responses of several raptor species to 
low-level flights and sonic booms.  No incidents of  reproductive failure were observed and site 
re-occupancy rates were high (95 percent) the following year.  Several researchers found that 
ground-based activities, such as operating chainsaws or an intruding human, were more 
disturbing than aircraft (White and Thurow 1985, Grubb and King 1991, Delaney et al. 1997).  
Red-tailed hawks (Buteo jamaicensis) and osprey (Pandion haliaetus) appeared to readily habituate 
to regular aircraft overflights (Andersen et al. 1989, Trimper et al. 1998).  Mexican spotted owls 
did not flush from a nest or perch unless a helicopter was as close as 330 feet (Delaney et al.
1997).  Johnson and Reynolds (2002) reported on the response of Mexican spotted owls to low 
altitude (1,400 feet AGL) jet overflights of owl territories in narrow canyons in Colorado.  



 New Mexico Training Range Initiative EIS 

Page 4-30 4.5 Biological Resources 

Behaviors ranged from no response to sudden turning of the head.  These behaviors did not 
exceed those observed before and after each fly-by.  Nest attendance, time-activity budgets, and 
provisioning rates of nesting peregrine falcons (Falco peregrinus) in Alaska were found not to be 
significantly affected by jet aircraft overflights (Palmer et al. 2003).  On the other hand, Andersen 
et al. (1990) observed a shift in home ranges of four raptor species away from new military 
helicopter activity, which supports other reports that wild species are more sensitive to 
rotary-wing aircraft than fixed-wing aircraft. 

Waterfowl and Other Waterbirds.  In their review, Manci et al. (1988) noted that aircraft can be 
particularly disturbing to waterfowl.  Conomy et al. (1998) suggested, though, that responses 
were species-specific.  They found that black ducks were able to habituate to aircraft noise, 
while wood ducks did not.  In colonial nesters, effects may be more dramatic due to the 
crowded nature of the nesting colonies.  Burger (1981) found that herring gulls (Larus
argentatus) responded intensively to sonic booms and many eggs were broken as adults flushed 
from nests.  One study discussed by Manci et al. (1988) described the reproductive failure of a 
colony of sooty terns (Sterna fuscata) in the Dry Tortugas reportedly due to sonic booms.  
However, based on laboratory and numerical models, Ting and Garrelick (2002) concluded that 
sonic boom overpressures from military operations with existing aircraft are unlikely to damage 
avian eggs.  Nesting California least terns (Sterna albifrons browni) did not respond negatively to 
a nearby missile launch (Henningson, Durham and Richardson 1981). 

Reptiles. Desert tortoise (Gopherus agassizii) newly exposed to simulated subsonic aircraft noise 
initially adopted a defensive response by “freezing” their activity for up to 113 minutes (Bowles 
et al. 1999).  During subsequent exposure, the response was a milder defensive state for less than 
five minutes.  Response to sonic booms was limited to brief periods of adopting an alert or 
watchful behavior. 

Small Mammals.  The burrows of some small mammals may reduce their exposure to aircraft 
noise.  Francine et al. (1995) found that kit foxes (Vulpes macrotis) with twisting tunnels leading 
to deeper burrows experienced less noise than kangaroo rats with shallow burrows.  Small 
mammals exposed to frequent and loud aircraft noise can develop enlarged adrenal glands.  
Chesser et al. (1975) found that house mice (Mus musculus) trapped near an airport runway had 
larger adrenal glands than those trapped two kilometers from the airport.  In the lab, naïve mice 
subjected to simulated aircraft noise also developed larger adrenal glands than a control group.  
The implications of enlarged adrenals for small mammals with a relatively short life span are 
undetermined.

Livestock. As with wildlife, the startle reflex 
is the most commonly documented effect on 
domesticated animals.  Results of the startle 
reflex are typically minor (e.g., increase in 
heart rate and nervousness) and do not result 
in injury.  Exceptions may occur when 
animals are crowded in small enclosures such 
as corrals or feedlots, where loud, sudden 
noise may cause a widespread panic reaction.  
However, such negative impacts were only 
observed when aircraft were less than 330 feet 
AGL (USFS 1992).  Between 1994 and 2005, 

Livestock can be startled by noise but typically 
become habituated.  No impacts to livestock are 
anticipated from the Proposed Action or either 
activity alternative. 
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five cases were reported of cattle injury under the Pecos MOA where cattle in an enclosed pen 
bolted into barbed wire.  Each response was attributed to a low-level aircraft overflight.  These 
responses occurred under existing conditions.  Additional details are contained in Chapter 6.0 
and the response to comments section of this Final EIS. 

Numerous studies have found little direct evidence linking aircraft noise or sonic booms to 
decreased rates of milk production, weight loss, or lower reproductive success (Manci et al.
1988).  Head et al. (1993) did not find a decrease in milk yields or milk components when 36 
Holstein cows were exposed to jet aircraft noise; the cows also showed little to no behavioral 
responses.  Many studies documented that all types of livestock habituate to aircraft noise (see 
reviews in Manci et al. 1988).  Espmark et al. (1974) noted minimal behavioral reactions, such as 
general muscle contraction, ear and tail twitching, or walking or running a short distance (up to 
20 meters), in cattle and sheep exposed to 28 sonic booms.  They noted that cattle and sheep 
were, “less disturbed towards the end of the test period, thus indicating that adaptation had 
taken place” (Espmark et al. 1974).  Livestock grazing has been an acceptable land management 
practice on Air Force ranges for decades.  At Melrose AFR, the Air Force leases approximately 
52,000 acres to ranchers for cattle grazing (Air Force 2001e).   

No controlled studies of the responses of mounted horses to aircraft noise are available.  
Anecdotal reports indicate that horses with riders startle when surprised by a low-altitude 
overflight, but responses varied with the horse, rider, terrain, and other conditions.  Several 
anecdotes noted that horses gallop or bite or kick in response to low-altitude overflights (Manci 
et al. 1988); however, no documented injuries to horses or riders were reported, and there was 
evidence that horses adapted to aircraft noise.  

Several studies on the effects of noise on poultry were reviewed in The Impact of Low Altitude 
Flights on Livestock and Poultry (Department of the Air Force 1993).  The report found that the 
major impact concern for poultry from low altitude flying arises from pileups in turkey flocks 
(i.e., where turkeys pile together in a concentrated area often resulting in death from suffocation 
or overheating); pileups of chickens were not reported.  The report also concluded that low 
altitude flights result in no effects on chicken growth and reproduction functions (e.g., egg 
laying).  As stated in Section 3.8.2.3 of the Draft EIS, hogs, pigs, horses, and poultry together 
comprise 1 percent of the livestock within the seven county ROI. 

There is little direct evidence that aircraft noise or sonic booms can cause eggs to crack or result 
in lower hatching rates.  Stadelman (1958) did not observe a decrease in hatchability when 
domestic chicken eggs were exposed to loud noises measured at 96 dB inside incubators and 
120 dB outside.  Bowles and Seddon (1994) found no difference in the hatch rate of 4 groups of 
chicken eggs exposed to 1) no sonic booms (control group), 2) sonic booms of 3 psf, 3) sonic 
booms of 20 psf, and 4) sonic booms of 30 psf.  No eggs were cracked by the sonic booms and all 
chicks hatched were normal. 

4.5.2.2 Chaff and Flares 

No additional chaff or flare usage is proposed within the affected airspace.  The same number 
of RR-188 chaff and M-206 flares as are currently used would be deployed throughout the 
airspace including the new and expanded airspace.  Specific issues and potential impacts of 
chaff and flare on biological resources are discussed below.  These issues have been identified 
by Department of Defense (DoD) research (Air Force 1997a, Cook 2002), General Accounting 
Office review (United States General Accounting Office 1998), independent review by a Blue 
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Ribbon Panel of experts (Spargo 1999), resource agency instruction, and public concern and 
perception.  Potential effects can be either direct or indirect.  Direct effects would be the 
ingestion or inhalation of chaff filaments or fragments and physical external effects (such as skin 
irritation).  Effects on water and forage quality would be indirect.  Fire risk on arid rangelands 
is the primary concern of flare use.  Fire effects can be both direct (i.e., mortality) or indirect 
(e.g., habitat changes).  These issues are evaluated for their potential of occurrence and the effect 
on biological resources, given occurrence.

Ingestion of Chaff or Flare Residual Materials.  The release of chaff and flares results in chaff 
filaments, plastic sliders and caps, felt spacers, and flare wrapping material falling to the 
ground.  Residual pieces would average one piece per 9 acres per year.  Chaff filaments are 
conservatively estimated to be 0.005 ounces per acre per year.  Because of the nature of 
disposition and the low rate of application and dispersal of chaff filaments during defensive 
training, wildlife and livestock would have little opportunity to ingest chaff filaments or end 
caps.  Although some chemical components of chaff are toxic at high levels, such levels could 
only be reached through the ingestion of many chaff bundles or billions of chaff filaments.  
Previous studies have shown that cattle avoided consuming clumps of chaff in their feed 
(Barrett and MacKay 1972).  When calves were fed chaff thoroughly mixed with molasses in the 
feed, no adverse physiological effects were observed pre- or postmortem.  Additionally, given 
the low proportion of water bodies in the ROI, it would be extremely rare that waterfowl or 
bottom-feeding animals would encounter chaff fragments or concentrated levels.  Overall, it is 
not expected that wildlife or livestock would encounter or consume chaff or be negatively 
affected by chaff if it were accidentally ingested.   

Another concern expressed by ranchers related to chaff and flare plastic pieces or wrapping 
material (similar to stiff duct tape) potentially contributing to bovine hardware disease.  
Hardware disease, or traumatic reticuloperitonitis, results when a cow ingests a foreign object, 
such as a nail, wire, or metallic object.  The object can become lodged in the wall of the stomach 
and can penetrate into the diaphragm and heart, resulting in pain and infection.  In severe cases 
animals can die without treatment.  Treatment consists of antibiotics and/or surgery.  Statistics 
are not readily available, but one study documented that 55 to 75 percent of cattle slaughtered 
in the eastern U.S. had metallic objects in their stomachs, but the objects did not result in 
damage (Moseley 2003).  Dairy cattle are typically more vulnerable to hardware disease due to 
the confined nature of dairy operations.  Many livestock managers rely on magnets inserted 
into the cow’s stomach to prevent and treat hardware disease.  The magnet attracts nails, wires, 
or other metallic objects, thereby preventing them from traveling to the stomach wall. 

The culprit of bovine hardware disease is often a nail or piece of wire greater than 1 inch in 
length, such as that used to bale hay (Cavedo et al. 2004).  Although no documented case exists, 
range cattle or other livestock could feasibly ingest residual materials of the M-206 flares; 
however, the plastic materials of the end cap and slider and the flexible aluminum wrapping 
are less likely to result in injury than a metallic object.  There have been no reports of livestock 
ingesting residual chaff or flare materials on lands in and adjacent to Melrose AFR where chaff 
and flares and grazing have coexisted for over 30 years (Air Force 2001e). 

Inhalation of Chaff Filaments.  No specific research has been conducted on the potential for 
chaff inhalation by wildlife, nor have any negative effects been reported for wildlife, livestock, 
or humans (Air Force 1997a, Spargo 1999).  Humans can inhale particles less than 10 microns in 
diameter (USEPA 1997).  Air Force chaff filament size is approximately 0.04 inches in diameter 
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and 0.3 to 1 inch in length, which is too large for inhalation.  On the ground, chaff degrades over 
time to aluminum or silica particles that are indistinguishable from ambient soil materials.  
Chaff particles on the ground can be degraded in size to less than 10 microns and are 
indistinguishable from soil fragments of the same size.  Chaff fragments do not display 
asbestos-like characteristics and do not pose asbestos-like health risks.  The number of degraded 
or fragmented particles is insufficient to result in disease (Spargo 1999).  Therefore, inhalation of 
chaff filaments with adverse effects to wildlife, livestock, or humans is unlikely. 

Physical External Effects.  Unfragmented chaff is similar in form and softness to, yet smaller 
than, very fine human hair.  No studies have evaluated or reported on negative effects 
associated with direct contact to chaff filaments.  A field study on an Air Force range did not 
find chaff filaments in bird nests or animal burrows (Air Force 1997a).  On a military range 
subject to decades of chaff and flare use, seven nests of the woodrat, a notorious gatherer of odd 
objects, were reviewed.  None was found to contain chaff filaments or end caps.  Chaff filaments 
may be generally unavailable or unattractive to wildlife and no negative effects are expected 
from direct contact.     

Water Quality.  The influences of chemical components of chaff and flare on water quality are 
discussed in detail in Section 4.4.3.1.  Confined aquatic habitats may be at risk if there were a 
potential large-scale accumulation and decomposition of chaff fibers or dud flares.  Wetland 
areas are a small percentage (< 0.5 percent) of the area to be exposed to chaff and flare release 
under the Proposed Action or alternatives.  Most wetlands and water bodies are within the 
Pecos River Valley.  Because chaff would be broadly distributed with low density in any one 
area, it is unlikely that chaff would be detectable or significantly accumulate within confined 
water bodies.

Under normal pH, the decomposition of chaff is extremely slow.  Only under very high or low 
pH could the aluminum in chaff become soluble and toxic (Air Force 1997a).  Few organisms 
would be present in water bodies with such extreme pH levels.  Given the small amount of 
diffuse or aggregate chaff material that could possibly reach water bodies and the moderate pH 
of regional water bodies, water chemistry would not be expected to be affected. 

The magnesium in flares can be toxic at extremely high levels, a situation that could occur only 
under repeated and concentrated use in localized areas.  Flare ash would disperse over wide 
areas; thus, no impact is expected from the magnesium in flare ash.  The probability of an intact 
dud flare falling to the ground during training is exceedingly low (<1 percent; Air Force 2001d).  
The probability of an intact flare then falling into an aquatic system is even smaller, particularly 
given the low proportion of water bodies in the ROI.  Since toxic levels would require several 
dud flares to fall in one water body, no effect of flares on water quality would be expected.

Forage Quality.  For a complete discussion of the activity of aluminum in soils, see Section 
4.4.3.1  Given the exceedingly low concentrations of chaff deposition under the airspace, 
coupled with the non-reactive, arid, neutral to alkaline environment of the ROI, mobility of 
aluminum would not be expected to occur.  Aluminum would likely remain inactive in an 
elemental state and be indistinguishable from ambient soils.  Plants would not be expected to 
uptake any increased concentrations of aluminum.  Therefore, no additional aluminum would 
enter the food chain or affect plant growth under the Proposed Action or alternatives.  

Fire Potential.  Fire risk and fire-frequency are a concern in arid environments.  Although 
native vegetation in the Southwest is considered fire-adapted, past and current land-use 
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practices as in 2004, in combination with drought and invasive species, have altered fire regime 
and ecosystem processes (Brown 1994).  Ecosystem changes include (1) the introduction and 
spread of invasive and exotic plants, which promotes the spread and intensity of fire or become 
established following fire; (2) habitat fragmentation by fire, leading to increased vulnerability of 
isolated populations; and (3) increased wind erosion of soil following fire.  Therefore, even 
though most native species of the high plains are adapted to and even benefit from wildfire, any 
fire could result in direct losses and indirect negative effects.  Fires could also result in livestock 
and property losses.

Vegetation growth affects fire potential.  During years with above normal or exceptional levels 
of precipitation, the overall fire risk may vary from the regional norm.  When green, the 
vegetation reduces fire risk and when dry it increases the risks of fire.  Such variations in fire 
risk normally occur during a natural multi-year cycle.  Above normal levels of vegetation were 
cited as a contributing factor in the November 2005 fire that spread off of Melrose AFR. 

In most of the ROI, use of defensive flares is currently authorized.  For NMTRI, the only new 
area potentially affected by flare use would be under the Capitan ATCAA where flares could be 
deployed above 18,000 feet MSL.  The lower eastern, western, and southern expansion in the 
altitudes in the Pecos MOA complex currently are under ATCAA and MOA airspace 
authorized for M-206 flare use.  Flares would be released above 2,000 feet AGL and are 
designed to burn out within approximately 400 feet of the release altitude (Air Force 2001d).  
Complete combustion of the magnesium pellets would occur at more than 1,600 feet AGL.  
Plastic or mylar materials from flares that do reach the ground, such as end caps, would not 
have the ability to start a fire.  The percentage of flares that malfunction is small (<1 percent 
probability for all categories of malfunction; Air Force 2001d).  The extremely rare dud flares 
that do not ignite at release and falls intact to the ground contains magnesium, which is 
thermally stable and requires a temperature in excess of 1,200 degrees Fahrenheit (°F) for 
ignition.  Self-ignition is highly unlikely under natural conditions.  Proposed changes in 
management practices for flare releases to a minimum altitude of 5,000 feet AGL during high 
fire conditions or above are not expected to change the potential for a flare-caused fire in the 
ROI beyond what might normally occur under existing conditions.  Cannon AFB has a fully 
staffed and equipped fire department and mutual aid agreements with fire departments in the 
region.

4.5.3 Environmental Consequences 

Based on the discussion of issues and concerns in Section 4.5.2 above, potential impacts to 
biological receptors considered in this analysis could result from (1) noise disturbances from 
low-altitude overflights and sonic booms or (2) a flare-caused fire.  The discussion of potential 
effects on special-status species examines the list of species with known or potential occurrence 
in the counties in the ROI (Appendix H).  Cited references are used to determine which species 
have a reasonable probability of occurrence in the ROI for all or part of the year and may 
potentially be impacted by the Proposed Action or an alternative.  Federally listed species 
emphasized in this discussion are three endangered species (Kuenzler hedgehog cactus, interior 
least tern, and northern aplomado falcon), two threatened species (Pecos sunflower and bald 
eagle), two candidates for listing (sand dune lizard and lesser prairie-chicken), and eight species 
of concern (mountain plover [Charadrius montanus], peregrine falcon, western burrowing owl, 
yellow-billed cuckoo [Coccyzus americanus], Bell’s vireo [Vireo bellii], Baird’s sparrow 
[Ammodramus bairdii], black-tailed prairie dog, and swift fox).  Several aquatic species (e.g., fish 
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and snails) were not considered further because (1) they are mostly known from outside the 
ROI, near Bitter Lake National Wildlife Refuge (NWR) and Roswell; (2) these species would be 
largely protected from fire in their aquatic environment; and (3) no impacts to water quality are 
expected.

As discussed in Section 4.5.2.2., chaff, the physical components of flares and end caps have been 
documented to have no effect on natural living resources, agricultural resources, special-status 
species, or humans (e.g., Air Force 1997a, 2001d).  No environmental consequence is anticipated 
from chaff use under the Proposed Action or alternatives.

4.5.3.1 Draft EIS Proposed Action   

Noise

No significant effects of aircraft noise on wildlife, livestock, or humans working with livestock 
would be expected.  As stated in Section 4.5.2.1, animals have generally demonstrated an ability 
to habituate to loud, regular noises, such as low-altitude overflights and sonic booms.  As 
referenced in Section 4.5.2.1, five cases of low-level overflights were attributed by a commenter 
on the Draft EIS to livestock injury and the death to three calves between 1994 and 2005 (see 
Chapter 6.0).  Although extremely rare, such accidents can occur.  The Air Force has established 
procedures for dealing with damage claims that begin by contacting the Cannon AFB Public 
Affairs Office. 

For most of the airspace, subsonic noise from aircraft overflights, as measured by Ldnmr, would 
not be expected to change noticeably from current levels (presented in Section 3.2.2.1).  Because 
the number of sorties would not change in the Proposed Action, noise on the ground under 
existing airspace would typically be less, since events would be distributed over a larger area.  
New expansion areas (eastern expansion of Pecos North Low, southern expansion of Pecos 
South Low, and western expansion of Pecos MOA/ATCAA) and the proposed Capitan ATCAA 
would experience an increased level of aircraft noise.  The greatest increase in noise occurs in 
the Pecos East and possibly west and south, expansion areas where military aircraft noise 
increases from Ldnmr 16 dB to Ldnmr 42 dB.  There will be an increase in average noise to 42 dB 
from ambient conditions of 25 to 36 dB.  Animals in this area may be temporarily more sensitive 
to noise due to lower previous exposure (Workman et al. 1992).  The new noise level would be 
comparable to that experienced by receptors for decades in most of the Pecos South MOA.  
Special-status species that may breed in these areas include sand dune lizard, northern 
aplomado falcon, peregrine falcon, lesser prairie-chicken, yellow-billed cuckoo, western 
burrowing owl, Bell’s vireo, black-tailed prairie dog, and swift fox.  Based on general ability of 
animals to habituate to noise (Andersen et al. 1989, Workman et al. 1992, Krausman et al. 1998,
Trimper et al. 1998), no significant adverse impacts to populations of these species would be 
expected.

Short-term reactions to new noises may include temporary shifts in habitat use or activities.  For 
example, prairie dogs and swift foxes might spend more time in their burrows, where they 
would be somewhat insulated from noises (Francine et al. 1995).  A sudden onset low-level 
aircraft overflight could disturb lekking prairie-chickens, however they would be expected to 
resume lekking activities within a short period of time.  Given the infrequency of low-level 
overflight of any specific area within the airspace (outside of Melrose AFR) and the temporary 
nature of the disturbance, a noticeable effect on breeding success or population size of the lesser 
prairie-chicken conservation areas would not be expected and impacts would be less than 
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significant.  Ellis et al. (1991) observed that raptors—including the peregrine falcon—rarely 
flushed from their nests in response to aircraft overflights as close as 490 feet AGL.  With less 
than 1 percent of training time below 1,000 feet AGL, sudden onset low-level subsonic noise 
events under the Pecos MOA complex would be the exception. 

A greater number of NMTRI sorties would include supersonic flight and supersonic flight 
would occur at lower altitudes than under existing conditions. Consequently, animals would be 
exposed to louder noise levels from sonic booms than they are at present.  The F-16 supersonic 
training is projected to principally occur at altitudes above 20,000 feet MSL.  Current levels are 
about 0.2 sonic boom per day (or one boom every five days) with a CDNL value of 41 dB in the 
center of the airspace.  Supersonic flights would produce an expected 0.6 sonic booms per day 
(or two booms every three days) with a CDNL value of 52 dB toward the center of the airspace.  
Supersonic noise at the edges of the airspace would increase from the current level of 33 CDNL 
to about 45 CDNL.  In all areas, animals may initially react negatively to louder or greater 
numbers of sonic booms, as discussed above, but habituation is expected for most species (Ellis 
et al. 1991, Workman et al. 1992, Bowles et al. 1999).  Sonic boom overpressures would rarely be 
greater than 4 psf which is not at a level that would damage eggs of wild or domestic birds. 

Several special-status species are rare in New Mexico, but could be present during spring and 
fall migration, particularly along the Pecos River (New Mexico Department of Game and Fish 
[NMDGF] 2002a, 2002b).  These are brown pelican, piping plover, mountain plover, black tern 
(Chlidonias niger), interior least tern, peregrine falcon, bald eagle, and Baird’s sparrow.  These 
temporary visitors may not be habituated to aircraft noise.  Migrating birds require quality 
stopover habitat to rest and eat.  Noise disturbance, therefore, could cause individual special-
status birds and other migratory birds (e.g., ducks and geese) to leave their stopover area 
prematurely (Belanger and Bedard 1989).  However, negative impacts to special-status 
populations would not be expected.

Winter is a stressful time for many wild species.  Additional expenditure of energy could be 
harmful to an individual that was already stressed by lower food supplies in winter (DeForge 
1981).  Wild ungulates and livestock may flee from an aircraft that is low and directly overhead 
(Weisenberger et al. 1996).  Wintering bald eagles are sensitive to noise disturbance (Grubb and 
King 1991) and may be disturbed by aircraft noise.  However, because of the short duration of a 
noise event occurring at a particular location on the ground, any resulting physiological or 
behavioral disturbance would be short-lived. 

Even if an animal were habituated to aircraft 
noise, a particularly close or loud noise event 
could result in a startle reaction and potentially 
negative side effects (e.g., increased heart rate, 
fleeing, potential for injury when confined) 
(Harrington and Veitch 1991).  Thus, it is the 
individual extreme event—for example, a low 
flying F-16 directly overhead—that could result 
in negative impacts to individual wildlife, 
livestock, or humans.  The Sound Exposure Level 
(SEL) noise metric is the appropriate measure for 
evaluating this impact to wildlife and livestock.  
An SEL event >95 dB is likely to trigger the 

Animals, such as this raven, that become 
habituated to aircraft noise could still have a 
startle reaction from low level overflight or a 
sonic boom. 



New Mexico Training Range Initiative EIS 

4.5 Biological Resources Page 4-37 

startle reflex in animals (Air Force 1998).  SELs for various aircraft types and overhead altitudes 
are summarized in Table 3.2-4.  SELs >95 dB could occur when aircraft are flying within 500 to 
2,000 feet of the receptor.  An animal in the footprint of a sonic boom may also react to the loud 
“bang-bang” sound, which is different than the rumble they may hear on a regular basis from 
more distant sonic booms or distant thunder.   

The behavioral and physiological effects of the startle reflex are discussed above in Section 
4.5.2.1.  Overall, studies have demonstrated that effects are of short duration and rarely result in 
injury or negative population effects.  Specific concerns for human safety (e.g., responses of 
horses with riders and human workers on structures, such as windmills) were expressed during 
scoping.  Because the same number of sorties will operate in the reconfigured airspace, the 
probability of a subsonic noise event >95 SEL occurring directly above an individual animal or 
human is unchanged.  Animals and humans in the existing and expanded Pecos MOA would 
have a possibility of experiencing a sudden onset low-level noise event.    

Maximum A-weighted sound levels (Lmax) are reported in Table 3.2-2.  None of these values is at 
a level which would cause known physical damage to the ears of humans or animals.   

In summary, for most of the airspace, average noise exposure from subsonic flight would be 
comparable to that experienced in the current airspace, which has not resulted in significant 
negative impacts to wildlife, livestock, or humans working with livestock.  The Pecos expansion 
areas could experience the greatest increase in noise, to a level comparable to current exposure 
in the Pecos South MOA.  Because the proposed NMTRI expansion of the airspace would not 
include an increase in number of sorties, the likelihood of a particularly loud event (>95 SEL) 
occurring directly above an individual animal or human would be the same as current 
conditions.  Noise from supersonic flight would increase in all parts of the airspace, but at levels 
that would not be expected to significantly impact biological resources.  Resident wildlife and 
livestock experiencing new noise levels may initially experience negative effects and may 
temporarily shift habitat use or activities as a result (Harrington and Veitch 1991).  Based on 
previous studies (reported in Section 4.5.2.1), most wild species and livestock are expected to 
habituate and return to normal activities.  Additionally, poultry operations are not expected to 
be impacted by the noise levels because there are no poultry operations within the ROI and 
poultry comprise less than 1 percent of all livestock in the ROI.  Studies have concluded that 
there are no adverse impacts from noise from low level flights on chickens (Department of the 
Air Force 1993).  Individuals or groups of migratory birds could be negatively affected because 
these temporary visitors may not be habituated to aircraft noise and the disturbance may or 
may not cause them to leave migratory habitat prematurely.  Entire populations would not be 
expected to be impacted although the response of many species to aircraft noise has not been 
studied, species may vary in their response and ability to habituate to aircraft noise, and  the 
long-term affects to wildlife of exposure to aircraft noise has not been studied.  The long-term 
effects of noise change upon species or populations cannot be predicted with complete 
certainty.
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Fire

Increased fire risk was a concern expressed during public scoping and at public hearings.  The 
number of flares used would not increase and flare use would be changed from a minimum 
altitude of 2,000 feet AGL to a minimum altitude of 5,000 feet AGL under high fire conditions.  
Factors that would lessen the potential 
environmental impacts from a fire are (1) 
the operational altitude restrictions for the 
release of flares; (2) the very low incidence 
of flare malfunction; (3) the provisions for 
supporting fire suppression; and (4) the 
adaptations of many species to grassland 
fires.  Fire is discussed further in Section 
4.3.3, Safety.  The proposed raising of the 
floor for flare deployment during periods of 
high fire danger and the continued use of 
flares above 5,000 feet AGL during any fire 
conditions is expected to not noticeably 
change the fire risk from existing 
conditions.

Even though a flare-caused fire would be an extremely rare event, a wind-driven fire could 
spread to other areas in the ROI.  While fires are a regular constituent of the environment of the 
Southwest, they can result in substantial short-term damage to vegetation, damage to rangeland 
infrastructure such as fencing, and may injure or kill animal species unable to escape.  Many 
plant and animal species of the Southwest are adapted to fire; those species that have 
experienced population declines may be at a greater risk because loss of individuals may 
negatively affect genetic viability of the population.  Kuenzler hedgehog cactus, a federally 
endangered species, has declined from its native range due to commercial collection.  As 
numbers are low and the cactus is not fire-resistant, any fire could imperil this species 
(Matthews 1994).  The sand dune lizard, a candidate species, may be unable to escape a fire.  
Most birds and mammals would be able to escape or avoid a fire; however, losses to restricted 
or specialized habitat could indirectly affect population survival.  Wetlands and riparian areas 
are restricted in distribution and abundance in the ROI (Table 3.5-1), yet a diverse array of 
species depend on them (Knopf et al. 1988).  Pecos sunflower, interior least tern, yellow-billed 
cuckoo, Bell’s vireo, and Pecos River muskrat (Ondatra zibethicus ripensis)would be affected by 
loss of wetland and riparian vegetation.  Wintering bald eagles could be impacted if roost trees 
are lost to a fire.  While burned snags could be used for several years until the snags decompose 
and fall, the recruitment of new large trees could take decades.  Fire could also result in loss of 
quality grasslands for swift fox, northern aplomado falcon, and Baird’s sparrow.  In contrast, 
peregrine falcons may not be affected by fire or resulting habitat changes (Snyder 1991). 

Some species may benefit from habitat changes following fire.  These include mountain plover, 
burrowing owl, black-tailed prairie dog, and lesser prairie-chicken.  Potential breeding habitat 
for mountain plovers exists in the ROI, although New Mexico is at the edge of the species’ 
distribution.  It is more likely that mountain plovers use New Mexico grasslands during 
migration (Air Force 1999).  Burrowing owls are resident throughout the ROI.  Mountain 
plovers and burrowing owls typically prefer areas with short vegetation; historically, this 
habitat was available at prairie dog colonies and in areas where bison congregated (Klute et al. 

Fires are a regular constituent of the area under the 
airspace.  They can result in substantial short-term 
damage to vegetation and range infrastructure. 
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2003; USFWS 2003).  Fire could open up dense, shrubby stands and reduce tall grasses, thereby 
making the habitat more suitable for these species (Howard 1996).  Prairie dogs could also 
recolonize newly burned areas, which in turn would benefit mountain plovers and burrowing 
owls.

Lesser prairie-chickens are found in mid- to short-grass prairies, typically with a shrubby 
component of shinnery oak (Quercus havardii) or mesquite.  Lekking sites are on bare to sparsely 
vegetated areas, and wildlife management agencies often use prescribed fires to maintain or 
create lekking habitat (Snyder 1992).  However, nesting and brood-rearing areas with sufficient 
food and cover must be nearby; therefore, a hot, intense burn could result in habitat loss.   

Fire, whether of natural or man-made origin, could also affect agricultural resources, including 
crops, livestock, livestock forage, and infrastructure such as fences or outbuildings.  Livestock 
may need to be moved to new areas until the land recovers.  Furthermore, the loss of forage or 
infrastructure would be an economic impact for private landowners affected.  Any fire damage, 
however unlikely, resulting from a flare would be handled in accordance with the existing Air 
Force procedures. 

4.5.3.2 Alternative A, the Air Force Preferred Alternative 

Noise levels, use of chaff and flares, and consequences to biological and agricultural resources 
would not be appreciably different between the Draft EIS Proposed Action and Alternative A, 
the preferred alternative.  Wildlife and livestock in Pecos MOA expansion areas and under the 
Capitan ATCAA would experience new but low levels of noise from subsonic flight.  Noise 
from supersonic flight would increase in all parts of the airspace, but at levels that would not be 
expected to significantly impact biological resources.  Resident wildlife and livestock 
experiencing new noise may initially experience negative effects, and may temporarily shift 
habitat use or activities as a result of noise effects.  Wild species and livestock are expected to 
habituate and return to normal activities.  Migrating birds may not have the opportunity to 
habituate, but populations are not expected to be negatively impacted.   

4.5.3.3 Alternative B 

Alternative B has similar airspace changes to the Draft EIS Proposed Action except that the 
Capitan MOA/ATCAA would not be created.  In Alternative B, biological and agricultural 
resources under the proposed Capitan MOA/ATCAA would not experience new military 
aircraft overflights, sonic booms, or chaff and flare use.   

Without the Capitan MOA/ATCAA, noise levels would be slightly higher in the remainder of 
the airspace; however, the difference is so small that it would be indiscernible and would not be 
expected to negatively impact biological or agricultural resources.  In general, with no 
substantial change in total overflights, impacts to biological and agricultural resources would be 
similar between the Draft EIS Proposed Action and Alternative B. 

4.5.3.4 No-Action 

Under the No-Action Alternative, wildlife, livestock, and humans would continue to experience 
current noise levels from subsonic and supersonic flight.  The proposed Pecos MOA expansion 
areas and Capitan ATCAA would not be exposed to new noise levels.  Supersonic flight would 
also continue to occur above 30,000 feet MSL in the Pecos airspace complex.  The use of chaff 
and flares would continue in the current airspace and fire risk would not change.  Existing 
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actions have not resulted in significant impacts to biological and agricultural resources; 
therefore, no impacts are expected under the No-Action Alternative. 

 4.6 Cultural Resources 

4.6.1 Methodology 

Impact analysis for cultural resources focuses on assessing whether the Proposed Action or 
alternatives have the potential to affect cultural resources that are eligible for listing in the 
National Register of Historic Places (NRHP) or have traditional significance for American 
Indian groups.  Under Section 106 of the National Historic Preservation Act (NHPA), the 
proponent of the action is responsible for determining whether any historic properties are 
located in the area; assessing whether the proposed undertaking would adversely affect the 
resources, and notifying the State Historic Preservation Officer (SHPO) of any adverse effects.  
An adverse effect is any action that may directly or indirectly change the characteristics that 
make the historic property eligible for listing in the NRHP.  If an adverse effect is identified, the 
federal agency consults with the SHPO and federally recognized American Indian tribes to 
develop measures to avoid, minimize, or mitigate the adverse effects of the undertaking.

Direct impacts may occur by physically altering, damaging, or destroying all or part of a 
resource; altering characteristics of the surrounding environment that contribute to the 
resource’s significance; introducing visual or audible elements that are out of character with the 
property or alter its setting; or neglecting the resource to the extent that it deteriorates or is 
destroyed.  Direct impacts can be assessed by identifying the types and locations of proposed 
activity and determining the exact location of cultural resources that could be affected.  Indirect 
impacts generally result from increased use of an area and are harder to quantify. 

The NMTRI proposal does not include on-the-ground activities that typically can cause direct or 
indirect adverse effects to archaeological sites eligible for listing on the NRHP.  There will be no 
direct activities such as construction or demolition, clearing, grading, paving, utility installation, 
or earth moving.  NMTRI does not include indirect on-the-ground effects, such as those that 
could occur from increased use of areas near or adjacent to archaeological sites, possibly 
resulting in vandalism, erosion, or other adverse effects.  Similarly, the type of actions that 
could result in direct effects to historic buildings and structures eligible for listing in the NRHP 
that might typically occur as a result of demolition or renovation are not part of the Proposed 
Action or alternatives.

Effects to cultural resources as a result of NMTRI could stem from changes in the noise or visual 
environment.  The introduction of material to archaeological sites or standing structures from 
the use of chaff and flares could also be considered an effect.  Traditional cultural resources 
have the potential to be affected by any of these actions. 

4.6.2 Issues and Concerns 

To date, few issues or concerns specifically related to cultural resources within the project area 
have been identified.  Few NRHP-listed cultural resources have been identified within the 
project area.  Of the federally recognized American Indian tribes contacted by the Air Force, the 
Mescalero Apache Tribe of Mescalero, New Mexico, and the Jicarilla Apache Nation of Dulce, 
New Mexico, have indicated they have no specific concerns.  Appendix C contains 
correspondence from the Mescalero Apache and Jicarilla Apache.  The Comanche Tribe of 
Lawton, Oklahoma, the Apache Tribe of Andarko, Oklahoma, and the Kiowa Tribe of Carnegie, 
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Oklahoma have not responded to Air Force requests for consultation.  The New Mexico SHPO 
also has not identified any specific concerns.  The Air Force continues to consult with the 
Mescalero Apache Tribe; the Jicarilla Apache Nation of Dulce, New Mexico; the Comanche 
Tribe of Lawton, Oklahoma; the Apache Tribe of Andarko, Oklahoma; and the Kiowa Tribe of 
Carnegie, Oklahoma. 

In the past, Fort Sumner State Monument experienced impacts “from low-level overflights (less 
than 500 feet) [and] from aircraft noise associated with sustained flight activity…at higher 
altitudes” (personal communication, Smith 2005).  The noise level made it difficult at times for 
Monument staff to give tours and for Navajo visitors to conduct ceremonies and prayers.  
Communication with the Air Force about these adverse conditions resulted in the 111 acres of 
the Monument being declared a Noise Sensitive Area (NSA), after which the noise environment 
improved (personal communication, Smith 2005). 

Elements of NMTRI can be divided into four categories:  change in the shape of existing 
airspace, addition of new airspace, lowering the altitude for supersonic flight, and deployment 
of chaff and flares in the new and expanded airspace.   

Actions that result in a change in the use of airspace by aircraft typically have little impact on 
archaeological resources.  In the case of NMTRI, proposed changes in airspace occur primarily 
in areas routinely overflown by military aircraft.  However, scoping comments raised concerns 
about the effects of vibrations on buildings, which can translate to concerns about the effects of 
vibrations from low-level flights and sonic booms on historic properties.  There are numerous 
resources under the extensive airspace that have not been evaluated for eligibility in the NRHP.  
Most archaeological sites, by their very nature of existing below the ground surface, are not 
affected by vibrations, because they are typically shielded by the surrounding dirt matrix.  
Above-ground structures, including archaeological sites and buildings, could potentially be 
affected by vibration and changes in setting related to the introduction of increased noise and 
visual intrusion from overflights.  Traditional cultural resources could also be affected by 
changes in setting. 

Studies have established that subsonic noise-related vibration damage to structures, including 
historic buildings, requires high sound levels generated at close proximity to the structure in a 
low frequency range.  Even under these conditions, the potential for damage to historic 
structures is small (Wyle Laboratories 2003).  Similarly, sonic booms, especially ones that 
generate over 10 psf, have some potential to cause window breakage in buildings or damage to 
older structures, including historic structures. Brittle elements such as windows and plaster can 
weaken with age, and become susceptible to breakage at low boom levels.  The anticipated 
number and likely concentration of sonic booms is in areas that do not have a number of 
historic resources.  There is a low potential for structural damage to architectural resources or 
for displacement or breakage of components in most archaeological resources under the 
Proposed Action or alternatives (see Section 4.2.2).  In the unlikely event of damage, the Air 
Force has established procedures for claims.  Appendix G presents data on the susceptibility of 
various conventional and unconventional structures to sonic booms. 

There is little potential for chaff to have physical or chemical effects on cultural resources (Air 
Force 1997a).  Chaff strands are broken down by natural forces, which render the strands 
difficult to detect in the surrounding environment (Air Force 1997a).  Because of the breakdown 
of the chaff fibers and the wide dispersion of chaff, it is unlikely that chaff residual components 
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such as end caps would accumulate in sufficient quantities to impair the appreciation or use of 
cultural resources or Native American traditional areas through visual effects.   

Potential concerns regarding flare use include fire risk and aesthetic issues.  Existing procedures 
require deployment of flares above altitudes that are designed to ensure a complete burnout of 
flares before they contact the ground.  Cannon AFB regulations prohibit release of flares below 
2,000 feet AGL (refer to Section 4.3).  Potential inadvertent releases of flares or failure of the flare 
to function properly has a low likelihood (less than 1 percent), but could result in a fire.  NMTRI 
proposes to change the use of flares to a minimum deployment altitude of 5,000 feet AGL 
during times of high fire danger or above.  This is expected to result in an essentially unchanged 
fire risk from existing conditions. 

Cultural resources can be damaged by fire, smoke, fire suppression, or fire rehabilitation 
actions.  Potential fire-related damage to cultural resources would be minimized using existing 
procedures to control fire risk.  In small quantities, flare residual components do not alter 
landscape conditions and have little effect on the overall aesthetic quality of cultural resources 
(Air Force 1997a).  Section 4.7, Land Use, provides additional consideration of landscape issues. 

4.6.3 Environmental Consequences 

4.6.3.1 Draft EIS Proposed Action  

Five NRHP properties underlie the airspace of the Proposed Action (refer to Table 3.6-1).  These 
include three buildings, a railroad bridge, and the ruins of Fort Sumner, all in the vicinity of the 
town of Fort Sumner.  No historic properties are beneath the air traffic study area.  Although no 
traditional cultural resources have been identified as such in the project area, a portion of the 
Long Walk National Historic Trail also passes beneath the airspace.  Navajo visit Fort Sumner 
State Monument to conduct ceremonies and prayers commemorating The Long Walk and their 
ancestors’ confinement at Bosque Redondo in the 1860s (personal communication, Smith 2005).  
Current conditions for all resources include overflights by military and civilian aircraft, 
including flights at supersonic speeds above 30,000 feet MSL.  Neither the noise nor the visual 
presence of these overflights have affected the National Register eligibility of the resources.  An 
NSA over Fort Sumner State Monument reduces the noise over this resource (see Section 4.6.2). 

Under the Draft EIS Proposed Action, the number of supersonic events throughout the airspace 
would increase relative to current conditions.  Supersonic flights at 10,000 feet MSL could 
increase the frequency and intensity of sonic booms.  Fort Sumner is identified as a population 
avoidance area for training flights and noise events will be spread out over the project area.  The 
NSA over Fort Sumner State Monument will continue to be enforced.  A comparison of the 
Proposed Action sonic boom environment (Figure 4.2-2) with the cultural resource historic 
areas (Figure 3.6-1) suggests that there is little likelihood of supersonic impacts to historic 
properties.

Chaff and flares are unlikely to adversely affect cultural resources.  The material residue from 
both falls to the ground in a dispersed fashion and does not collect in quantities great enough to 
adversely affect the National Register status of archaeological or historical resources.   

Through the IICEP process, the Air Force contacted the New Mexico SHPO, the Mescalero 
Apache Tribe of Mescalero, New Mexico, the Jicarilla Apache Nation of Dulce, New Mexico, the 
Comanche Tribe of Lawton, Oklahoma; the Apache Tribe of Andarko, Oklahoma; and the 
Kiowa Tribe of Carnegie, Oklahoma.  In response to this contact, the New Mexico SHPO has not 
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expressed any concerns over cultural resources within the ROI (Appendix C).  The Mescalero 
Apache Tribe of Mescalero, New Mexico, and the Jicarilla Apache Nation of Dulce, New 
Mexico, have both indicated they have no concerns with the Proposed Action (Appendix C).  
The other tribes contacted – the Comanche Tribe of Lawton, Oklahoma; the Apache Tribe of 
Andarko, Oklahoma; and the Kiowa Tribe of Carnegie, Oklahoma – have not communicated 
with the Air Force regarding the NMTRI proposal.   

Fort Sumner State Monument commented on the cultural significance of the Monument to the 
Navajo.  The Monument expressed concern that the existing NSA over the Monument should 
be maintained at its current size, at a minimum.  In addition, the Monument wants assurance 
that overflights will be adjusted if future flight activity has a “significant negative impact on the 
operation of Fort Sumner State Monument” (personal communication, Smith 2005).  The Air 
Force has no plans to modify the NSA. 

4.6.3.2 Alternative A, the Air Force Preferred Alternative 

Effects to cultural resources under Alternative A would be similar to those under the Draft EIS 
Proposed Action, five NRHP properties, all in the vicinity of Fort Sumner, underlie the airspace, 
as does part of the Long Walk National Historical Trail.  Airspace changes, including alterations 
in the MOA floors, expansion of boundaries, establishment of new airspace, and changes in the 
distribution of sonic booms would not be expected to have an adverse effect on cultural 
resources, provided existing avoidance areas are maintained.  Chaff and flares will not 
accumulate in quantities great enough to affect the NRHP eligibility of this resource type.  No 
traditional cultural resources have been identified within the project area. 

4.6.3.3 Alternative B 

Under Alternative B, J-74 would be moved to the north as with the Draft EIS Proposed Action, 
but the Capitan MOA/ATCAA would not be added.  Because there are no identified NRHP-
listed cultural resources under the Capitan MOA/ATCAA airspace, the effects to cultural 
resources under Alternative B are the same as under the Proposed Action.  No adverse effects 
are anticipated to the five NRHP properties under the airspace from supersonic flight, 
additional overflights, lowering the airspace floor, or deploying chaff and flares as long as 
existing avoidance areas are maintained.  No historic properties have been identified under the 
air traffic study area. 

4.6.3.4 No-Action 

Under the No-Action Alternative, there would be no change to effects to cultural resources.  
There would continue to be overflights throughout the project area, including supersonic 
operations, at elevations above 30,000 feet MSL.  Chaff and flares would continue to be 
deployed throughout the existing airspace.  The five NRHP-listed cultural resources would 
continue to experience the audible and visual effects of overflights, which do not impact their 
NRHP eligibility.  The NSA over Fort Sumner State Monument would be maintained.  There 
would be no change in the susceptibility of these resources to the effects associated with 
residual chaff and flare materials. 
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4.7 Land Use and Recreational Resources 

4.7.1 Methodology 

Land use and recreational resources are evaluated to determine if any proposed project activity 
is incompatible with existing land use or adopted land use plans or policies.  In general, land 
use impacts would be considered significant if they would (1) be inconsistent or noncompliant 
with applicable land use plans and policies, (2) prevent continued use or occupation of an area, 
or (3) be incompatible with adjacent or nearby land use 
to the extent that public health or safety is threatened. 

Recreation resources would be affected if there were a 
change in access, availability to a recreation site or 
activity, or a change in the recreational opportunities. 

4.7.2 Issues and Concerns 

Five general areas of concern regarding land use were 
identified during scoping for this EIS.  These areas of 
concern are as follows:

Would the Proposed Action or an alternative 
affect land access?

Would restrictions on property occur, including 
restrictions on use as a result of the Proposed Action? 

Would the Proposed Action or an alternative interfere with the building of wind farms, 
radio or cell transmission towers, or similar structures? 

Can sonic booms distort electric systems such as phone systems? 

Is there a potential to expand Cannon AFB or Melrose AFR? 

These and other land use and recreational aspects are discussed below. 

4.7.3 Environmental Consequences 

4.7.3.1 Draft EIS Proposed Action 

The four basic elements to the Draft EIS Proposed Action include modifications to the existing 
airspace, creation of new airspace primarily consisting of a MOA/ATCAA to bridge two 
existing MOAs, authorization to lower the floor for supersonic operations in the training 
airspace from 30,000 feet MSL to 10,000 feet MSL (approximately 5,000 to 6,000 feet AGL), and 
authorization for chaff and flare use in new and expanded airspace.  Each of these elements and 
associated potential consequences to land use is described below. 

Modifications to the Existing Airspace. Land under the NMTRI airspace is predominantly 
agriculture or range land. There would be no anticipated change in general land use patterns, 
land ownership, land management plans, and special use areas for the lands underlying the 
additional proposed airspace.  The Draft EIS Proposed Action would involve strictly a change 
in airspace and not a land acquisition.  There is no proposal to expand Cannon AFB or Melrose 
AFR as part of NMTRI.  NMTRI would not affect land access in any way.  Changes in airspace 
designation, expansion, and modification of airspace have not historically affected land uses 
and are not anticipated to affect existing land usage.  Military aircraft currently train in ATCAA 

Public scoping meeting for this EIS 
identified several land use related issues 
and concerns. 



New Mexico Training Range Initiative EIS 

4.7 Land Use and Recreational Resources Page 4-45 

airspace that overlies the entire proposed Pecos airspace complex.  Depending on the airspace, 
the training may range from 500 feet to 30,000 feet and above.  This current airspace is depicted 
on Figure 1-3 and described in Table 2-1.  Land uses such as wind farms and towers that have 
height and land requirements would not be affected by the action.  Structures in excess of 200 
feet currently have FAA warning requirements (see Section 3.1.2).  These requirements would 
apply to new structures under or outside the military training airspace.  (Refer to Appendix G 
for the applicable portions of the FAA circular.) 

The Draft EIS Proposed Action extends the Pecos Low MOA with a floor of 500 feet AGL to the 
west, east, and south under the existing Sumner ATCAA (see Section 2.2.1.1).  This will increase 
the noise levels in those areas as described in Section 4.2.3.1.  The resulting average noise levels 
are below the 55 dB identified by the USEPA as being protective of the public health and 
welfare (USEPA 1974).  Some public concern was expressed that the changes in noise levels may 
affect property values; Section 4.8, Socioeconomics, discusses this concern.   

The Bureau of Land Management (BLM)-designated Areas of Critical Environmental Concern 
(ACECs) and Special Recreation Management Areas (SRMAs) under the airspace would not 
likely be affected by the Draft EIS Proposed Action for the following reasons.  All but one of the 
sites are currently under the Pecos MOA where the airspace floor is 500 feet.  These sites would 
have a slightly lower noise level as flights are distributed to other airspace.  The estimated 
military aircraft noise level in the Martin-Antelope Gyp Cave, located under the extension of the 
Pecos South expansion, would be expected to increase from 16 to 28 DNL.  With an estimated 
ambient noise level from 25 to 36 dB, this change could be detected but overall remains low at 
this site.  If aircraft training in the Pecos South expansion were comparable to other portions of 
the Pecos South MOA, average noise levels could be 42 DNL.  Access to land would remain 
unaffected and noise levels would remain below 55 dB.  Management of these resources would 
continue as at present.   

Recreational hunting was identified as a concern by participants in scoping meetings.  
Approximately 89 percent of the pronghorn antelope taken annually are on private property.  
Hunters pay for hunting rights on the ranches under the airspace and at least one rancher was 
heard to say that he netted more income annually from antelope than he did from cattle.  Since 
ranches under the existing airspace currently have successful recreational hunting, it is not 
likely that hunting on ranches under the new or expanded airspace would be detrimentally 
affected.  In the extremely rare case of a low flying aircraft or a sonic boom causing game to 
startle during a hunt, the hunter would likely be annoyed.  Even in such a case, land used for 
recreation activities such as hunting would not be affected by NMTRI.   

Under the Draft EIS Proposed Action, the Section 4(f) properties are discussed in Appendix I.

Creation of the Capitan MOA/ATCAA.  The Draft EIS Proposed Action included a Capitan 
MOA/ATCAA.  There would be no anticipated change in general land use patterns, land 
ownership, land management plans, special use areas, agriculture, or ranching for the lands 
underlying the proposed Capitan MOA/ATCAA area.    

There is one SRMA under the Capitan MOA/ATCAA area.  Torgac Cave is part of the Roswell 
Cave Complex ACEC.  With no change to access and negligible noise impacts, it is not expected 
that this resource would be affected.   

Authorization to Lower the Floor for Supersonic Operations from 30,000 feet MSL to 10,000 feet 
MSL.  Under the Draft EIS Proposed Action, supersonic operations would be permitted at 
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altitudes above 10,000 feet MSL (5,000 to 6,000 feet AGL).  This action would result in an 
estimated two sonic booms about every three days.  Average noise levels for sonic booms 
would be close to the USEPA noise level where 3.3 percent of the population could be highly 
annoyed by the noise environment (see Section 4.2).  Some individuals, primarily toward the 
center of the airspace, may be annoyed by the increased sonic boom environment (see Section 
4.2).

The BLM ACECs and SRMAs are located at the estimated edge of the 50 CDNL sonic boom 
contour (Figure 4.2-2). Management of these areas is not expected to change although 
recreationists may be annoyed by the increased frequency of sonic booms.   

Supersonic operations would not change in general land use patterns, land ownership, land 
management plans, and special use areas on the lands underlying this airspace.  There is no 
land acquisition or any changes to access to recreation areas or public/private land associated 
with NMTRI.  Agriculture, the predominate land use, would not require a change in land 
management.  

Chaff and Flare Use in New Airspace.  Military aircraft are currently assessed to use RR-188 
chaff, M-206 defensive flares, other flares, and ordnance in Restricted Airspace over the Melrose 
AFR.  In airspace outside the Restricted Airspace, including the Pecos and Taiban MOAs, and 
the Sumner ATCAA, only RR-188 chaff and M-206 flares have been assessed for use.  Under the 
Draft EIS Proposed Action the use of RR-188 chaff and M-206 defensive flares in the new and 
modified airspace would also be authorized.

There would be no anticipated change in general land use patterns, land ownership, land 
management plans, or special use areas for the lands underlying the airspace associated with 
chaff and flare use.  This is consistent with other areas throughout the country where chaff and 
flares have been used.  NMTRI does not increase total chaff or flare use within the airspace.  The 
release of chaff and flare end caps and other residual materials together would average one 
piece per 9 acres per year.  Although the likelihood of encountering any chaff or flare residual 
components is low, if such were found it could result in annoyance to the observer.  During 
public hearings on the Draft EIS, flare residual materials from unassessed flares and end caps 
from assessed flares or chaff were displayed by a participant at the hearings.  Participants 
expressed annoyance at finding residual flare and chaff materials on private property.  For 
additional information, please see the public comments section of this Final EIS, Chapter 6.0. 

Chaff fibers are extremely difficult to discern from naturally occurring materials found in the 
area (Air Force 1997a). Chaff fibers break down to the consistency of background materials.  
Animals do not typically consume chaff (see Section 4.5.2.2), and it is unlikely that modern chaff 
or its residual components would accumulate in sufficient quantities to impact land uses, affect 
recreational resources, or even be found.  In rare instances, chaff does not deploy correctly and 
rather than disperse in a large cloud, the fibers may clump together and fall to the ground.  
When this occurs, tufts or clumps of chaff can be discernable to the naked eye.  These tufts may 
catch on vegetation or blow across the landscape with the wind.  Tufts may stay together or 
separate into individual fibers to some degree as the wind blows.  Depending upon the context, 
the chaff may appear to resemble naturally occurring tufted seed pods or be viewed as foreign 
material.

During scoping meetings and public hearings, participants expressed concern regarding 
potential detrimental effects to property values due to the presence of chaff or flare residual 
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components and the fire hazard of flares.  Use of chaff and flares would be directly correlated to 
the pilot’s response to a threat within the airspace.  Residual deposition of chaff or flare end cap 
materials would be the result of altitude of chaff use, wind directions, and wind speeds.  Due to 
the dispersal nature of deployed chaff and flares, the average wind in the area, wind at 
altitudes,  and the altitude at which chaff and flares are deployed, chaff or flare materials could 
be carried on wind currents outside, and, possibly, back inside the airspace.  This analysis 
assumes that all chaff and flare end caps would be concentrated on lands under the airspace.  
This conservative assumption could produce a higher annual concentration of chaff or flare 
materials than may actually be experienced under the airspace.   

With regard to both chaff and flares, the likelihood of adverse impacts associated with these 
elements is low.  For example, in the proposed and existing airspace, chaff concentrations 
would be estimated to be approximately 0.14 gram (0.005 ounce) per acre per year.  An 
estimated one flare would be dispensed annually in the proposed and existing airspace over 
each 80 acres.  The risk of fire associated with flare use is extremely low and virtually 
indistinguishable compared to other potential sources of fire (e.g., lightning, campfire).  Current 
property values in the region presumably account for existing environmental conditions and 
fire hazard in the region.  In the unlikely incidence of a flare-caused fire, the Air Force has 
established procedures for damage claims reimbursement.  Section 4.8, Socioeconomics, further 
discusses property values, and Section 4.3, Safety, further discusses control of fire. 

Chaff and flare use are widely dispersed when used within MOAs (Air Force 1997a), reducing 
the potential for encountering residual components on private residences or within sensitive 
land use areas.  Fort Sumner State Monument and a variety of ACECs and SRMAs underlie the 
existing airspace designated for both chaff and flare use.  Chaff or flare residual components 
have not been identified in these areas of public visitation at a level that would disturb scenic 
quality or diminish the recreation experience.  The potential for chaff or flare use changing land 
use, land ownership, or land management practices is negligible.  

4.7.3.2 Alternative A, the Air Force Preferred Alternative 

Under Alternative A, impacts from modifying the existing airspace would be less than the Draft 
EIS Proposed Action.  Alternative A does not propose relocating J-74.  In addition, Alternative 
A as mitigated, does not include a Capitan MOA and reduces the Capitan ATCAA.   

There would be no anticipated change in general land use patterns, land ownership, land 
management plans, and special use areas for the lands underlying the additional airspace.  
Alternative A involves strictly the airspace and not any land acquisition.  Access and the current 
land uses would not be affected.  Consequences from noise and chaff and flare use would be 
essentially as described for the Draft EIS Proposed Action.  As depicted on Figure 1-3 and 
described in Table 2-1, all the land except that under the Capitan ATCAA is currently overflown 
at higher altitudes.   

The noise levels would be as shown in Table 4.2-2.  The resulting noise levels are below the 55 
dB identified by the USEPA as being protective of the public health and welfare at a level below 
which adverse noise impacts are not expected (USEPA 1974).  Most land use environmental 
consequences would be as described for the Draft EIS Proposed Action with the exception of the 
J-74 corridor and the Capitan corridor.  Under Alternative A, there would be no consequences 
to the J-74 corridor and there would be no discernible consequences to lands under the reduced 
Capitan ATCAA. 



 New Mexico Training Range Initiative EIS 

Page 4-48 4.8 Socioeconomics 

4.7.3.3 Alternative B 

Alternative B includes all elements of the Draft EIS Proposed Action except that the Capitan 
MOA/ATCAA would not be established to connect the Beak MOA/ATCAA and the 
Pecos/Sumner complex.

Under Alternative B, impacts from modifying the existing airspace, noise, and chaff and flares 
would be essentially the same as described for the Draft EIS Proposed Action.  There would be 
no anticipated change in general land use patterns, land ownership, land management plans, 
and special use areas for the lands underlying the additional airspace.  Noise conditions under 
the Capitan MOA/ATCAA corridor would remain at baseline levels.   

4.7.3.4 No-Action 

Under the No-Action Alternative, land uses would remain the same.  Supersonic flight would 
continue above 30,000 feet MSL in the Pecos airspace complex.  The use of chaff and flares 
would continue in the current airspace and the fire risk would not change.  Existing actions 
have not resulted in significant impacts to land use.  No impacts are expected under the No-
Action Alternative.

4.8 Socioeconomics  

4.8.1 Methodology 

The socioeconomic impact analysis addresses the potential effects of the proposed airspace 
modifications, supersonic flight, and chaff and flare use on the social and economic resources of 
the ROI.  These social and economic resources are defined in terms of population and economic 
activity.  Air Force personnel levels and 27 FW operations and maintenance procedures would 
not change from current conditions with any NMTRI alternative.  Therefore, no direct impacts 
to employment or income would occur. 

Potential secondary socioeconomic effects of the Draft EIS Proposed Action, Alternative A, and 
Alternative B have been evaluated for airspace use, noise conditions, and fire hazard in the 
affected area.  The potential physical and biological effects of the airspace modifications, 
changes in use, and chaff and flare use were evaluated to determine their potential impacts on 
human and livestock populations, economic pursuits, and land values in the ROI. 

4.8.2 Issues and Concerns 

Issues and concerns involving socioeconomic 
resources were identified during public scoping 
and public hearings on the Draft EIS.  Concerns 
related to property values, economic pursuits, 
damage to structures, and safety.  Public concern 
was expressed regarding potential detrimental 
environmental conditions associated with NMTRI 
that could reduce land values in the affected area.  
There was concern that wildlife and livestock in the 
affected areas may be vulnerable to noise events 
and fire hazard leading to negative economic 
impacts to the agriculture and recreation 
industries.  Concerns were raised regarding 

Public concern has been expressed regarding 
potential effects on land values under the 
airspace. 
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potential hazards to structures or activities associated with oil and gas extraction and wind 
power generation.  The risk of fire damage to range lands and area infrastructure, including 
livestock and fences, was identified as a concern.  Potential safety issues related to joint airspace 
military training use and general aviation flight were identified as public concerns.

4.8.3 Environmental Consequences 

Based on the issues and concerns noted in Section 4.8.2 above, potential socioeconomic impacts 
were evaluated related to three elements:  (1) modifications in airspace use, (2) noise 
disturbances from overflights and sonic booms, and (3) flare-caused fire hazard.  The other 
resource analyses (e.g., airspace management, noise, safety, physical and biological resources) 
were reviewed to determine the potential consequences to these resources which may further 
result in social or economic impacts within the region. 

4.8.3.1 Draft EIS Proposed Action 

Airspace Modifications 

The Draft EIS Proposed Action proposed to shift J-74 north of its current location.  Existing 
MOAs would be expanded east, west, and south under existing MOA and ATCAA airspace.  
New MOA and ATCAA airspace would be created and supersonic flight would be authorized 
at lower altitudes.  Flight activity, in terms of the number of annual sortie-operations flown, 
would remain the same as under current conditions and would be distributed in a larger 
volume of airspace.  The amount of chaff and flare use would remain the same and be 
distributed in a larger volume of airspace.  For additional discussion of these issues, also see 
Section 4.1, Airspace and Range Management, and Section 4.3, Safety. 

Reconfiguration of J-74 was identified through the Draft EIS review process as potentially  
causing impact to commercial traffic.  Appendix I contains a discussion of Department of 
Transportation 4(f) resources within the Air Traffic Study Area. 

The proposed MOA expansions would not prohibit general aviation use.  MOAs are joint use 
airspace and both military and civil pilots are required to operate under see-and-avoid rules of 
flight.  During scoping meetings and public hearings on the Draft EIS, charter aircraft pilots 
expressed concern that they did not feel safe within the existing MOAs under see-and-avoid 
rules and requested improved communications when military training aircraft were in the 
vicinity.  The Capitan MOA/ATCAA could affect commercial and general aviation flights 
between Roswell and the Corona VORTAC.  The Capitan MOA is not proposed as part of 
Alternative A, the preferred alternative.   

The proposed supersonic flights at 10,000 feet MSL are expected to have little or no economic 
impact.  The duration of supersonic flight would be brief and not be expected to have any effect 
on other aircraft flying the region.  No impacts to elevated ground structures such as wind 
energy operations, oil and gas exploration or production are expected.  Section 4.1.3 provides 
additional discussion of general aviation and towers within the airspace. 

There is little to suggest that airspace modifications under the Draft EIS Proposed Action would 
impact land values in the affected area.  The complex nature of property valuation factors 
makes any estimation of the potential effects of airspace modifications on land values highly 
speculative.  Ranching operations, communities, and private airports all exist and function 
under the existing Pecos airspace.  Other socioeconomic factors, such as business activity, 
employment, interest rates, and land scarcity (or availability) are much more likely to affect 
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property values than an altitude redistribution of flight pattern changes in existing training 
aircraft overflights.  Neither the somewhat reduced training flight activity under the existing 
Pecos MOAs nor the somewhat increased training flight activity under the expanded Pecos 
MOAs is expected to increase or decrease the value of property under the airspace. 

Noise Disturbances 

The total number of training sorties flown is not projected to change under the Draft EIS 
Proposed Action.  The relatively low acoustical effects can be attributed to the dispersion of 
training flights into a larger volume of airspace.  Average noise levels would be slightly reduced 
from current conditions in the existing airspace.  Some receptors in the expanded Pecos MOA 
would experience higher levels of noise.  Animals and humans in these areas are expected to be 
temporarily more sensitive to noise due to lower previous exposure.  Animals and humans 
under the Pecos airspace complex would be exposed to higher noise levels than currently 
experienced.  For a more detailed discussion, see Sections 4.2, Noise and 4.5, Biological 
Resources.

The typical human response to noise effects associated with aircraft overflights is annoyance.  
The USEPA has identified a DNL of 55 dB to be a level protective of the public health and 
welfare.  This represents a threshold below which adverse noise effects are generally not 
expected.  Noise levels for the Draft EIS Proposed Action and all alternatives are below this 
level.  There are changes in the predicted noise levels in some areas, particularly the Pecos MOA 
expansions.  The noise level in those areas could increase to 42 dB and is likely to be noticeable.  
However, this is well below the USEPA-identified level.  No adverse noise effects to humans are 
anticipated.

Concern was expressed at public hearings that noise conditions may negatively affect wildlife 
and livestock in particular.  During the public review of the Draft EIS, five cases of loss or injury 
to penned livestock were attributed to low flying aircraft between 1994 and 2005.  Animals have 
demonstrated that they can habituate to loud, regular noises such as low-level flights and sonic 
booms.  The levels of noise anticipated as a result of NMTRI could startle penned individual 
livestock but are not expected to result in biological effects that would impair overall animal 
populations.

Individual low-altitude subsonic overflights or higher-altitude sonic booms could result in 
short-term negative impacts to wildlife, livestock, or humans (e.g., increased heart rate, flight, 
potential injury).  The low population of less than one person per square mile in the remote 
affected area and the relatively small increase in supersonic noise events from one per five days 
under current conditions to two per three days make it highly unlikely that flight activity 
associated with NMTRI would result in any significant social or economic impacts.  It is 
possible that an individual or animal could be startled by an overflight or sonic boom at a 
specific time and place, but such an event would be difficult to predict given the rural nature of 
the area, the dispersed nature of flight operations, and the large airspace area.  Speculation 
regarding potential injury to humans as a result of startle reaction to sonic boom has not been 
supported by any documented incidents or studies.   

Recreational hunting for game mammals and birds was identified as a concern by participants 
in scoping meetings and public review of the Draft EIS.  Approximately 89 percent of the 
pronghorn antelope taken annually are on private property.  Hunters pay for hunting rights on 
the large ranches under the airspace.  Since ranches under the existing airspace currently have 
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successful recreational hunting, it is not likely that hunting on ranches under the new or 
expanded airspace would be detrimentally affected.  In the extremely rare case of a low flying 
aircraft or a sonic boom causing a game species to startle during a hunt, the results would likely 
be temporary annoyance to the hunter.  Land used for recreation activities such as hunting 
would not be affected by the Draft EIS Proposed Action.  Overall, economic impacts to the 
recreation and agriculture industries as a result of noise are not anticipated under the Draft EIS 
Proposed Action. 

Damage to property or structures due to changes in noise conditions is not anticipated under 
the Draft EIS Proposed Action.  The noise levels and overpressures anticipated to occur under 
proposed supersonic flight activity would not normally be sufficient to cause damage to 
windows or buildings in good repair.  Depending on the aircraft altitude and attitude, 
overpressures could cause window damage.  One example of a broken window in 2001 
attributed to a sonic boom was presented during public comments on the Draft EIS.  Older 
windows or fragile items could vibrate or be damaged by sonic booms.   

Outdoor structures such as water towers, wind turbines, and radio towers are routinely subject 
to wind loads far in excess of sonic boom pressures and are sufficiently resilient to withstand 
the anticipated overpressure.  In the unlikely event of property damage due to Air Force 
activity, the Air Force has established procedures for damage claims.  There is little likelihood of 
land values being affected by the changes in airspace or airspace use associated with the 
Proposed Action. 

Chaff and Flare Use 

Chaff and flare use in the existing airspace would continue as under current conditions.  Under 
the Draft EIS Proposed Action, chaff and flare use would be authorized in the new and 
expanded airspace.  More discussion of chaff and flares may be found in Sections 4.3 Safety, 4.4 
Physical Resources, and 4.5 Biological Resources. 

Through numerous studies, chaff has never been found to be specifically harmful to wildlife, 
domestic animals, or humans.  Chaff dispenses widely when ejected from aircraft and can travel 
for long distances before settling to the ground.  Once settled to the surface of the earth, chaff 
breaks down to constituent parts indistinguishable from soil.  Chaff is highly unlikely to 
accumulate in quantities that would result in any negative impact to surface conditions on land 
or water.  Furthermore, it is highly unlikely that chaff debris or residual flare components 
would accumulate in sufficient quantities to affect property values or land uses.  As noted in 
Section 4.7.3.1, some individuals could express annoyance if a chaff or flare end cap, wrapper, 
or other residual material were found on their property or at a recreation location, but this is not 
expected to affect land values or regional economics. 

M-206 flares are designed to be fully consumed before reaching the ground.  Under the Draft 
EIS Proposed Action, flare use would occur in the new and expanded airspace.  Flare use in 
existing airspace could be somewhat reduced from current conditions due to the proposed 
greater volume and no change in the total number of flares.  The risk of fire as a result of flare 
use is minimal due to the low failure rate and procedures that require flare use above 2,000 feet 
AGL or, during high or greater fire conditions, above 5,000 feet AGL.  Cannon AFB-based F-16s 
have not produced flare-caused fires in the MOAs.  Concerns with fire of any cause, however, 
are real and the use of flares under any fire condition minimally increases fire risk.  Any 
additional fires of a non-natural source may adversely affect vegetation, injure wildlife or 
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livestock, and destroy property such as fences and outbuildings.  On November 30, 2005, a 
training munition released by a B-1B aircraft at the Melrose AFR started a fire that burned 
26,000 acres of grazing and farmland and damaged or destroyed privately owned structures, 
fencing, wells, livestock, animal feed, and crops.  These impacts were not the result of a flare, 
but any potential loss of forage, livestock, or infrastructure due to fire could result in economic 
impacts to affected landowners.  The Air Force follows established procedures for claims in the 
event that an Air Force-caused fire should occur and subsequently damage livestock or 
infrastructure.

In summary, the airspace use and related activities associated with the Draft EIS Proposed 
Action are not expected to have any significant adverse impacts on the human, social, or 
economic resources of the region.  Recreational land use, ranching operations, wind energy 
operations, oil and gas exploration and production, and other economic pursuits are not 
expected to experience any limitations or negative effects as a result of implementation of the 
Proposed Action. 

4.8.3.2 Alternative A, the Air Force Preferred Alternative 

Alternative A would not move J-74 or create the Capitan MOA.  This would result in no 
substantial impact to the commercial aviation flight tracks, and no requirement for an FAA 4(f) 
analysis.  Other consequences of Alternative A, including the effects of supersonic flight and 
chaff and flare usage are the same as those described under the Draft EIS Proposed Action.  
Airspace use and related activities associated with Alternative A are not expected to have any 
significant adverse impacts on the human, social, or economic resources of the region.  
Economic pursuits in the region are not expected to experience any limitations or negative 
effects as a result of implementation of the Alternative A.   

4.8.3.3 Alternative B 

Under Alternative B, J-74 would be reconfigured and the Capitan MOA/ATCAA would not be 
created.  Potential effects associated with the new Capitan airspace would not occur under 
Alternative B, and thus commercial and general aviation traffic would be unaffected in this 
area.  Potentially impacts could occur to commercial aircraft with any relocation of J-74.  Other 
effects from airspace modifications, noise, and chaff and flare use would be essentially the same 
as described for the Draft EIS Proposed Action.  No significant adverse effects on the 
socioeconomic resources of the region are expected.  

4.8.3.4 No-Action 

Under the No-Action Alternative, airspace use and related activity would remain the same as 
under existing conditions.  Flight activity, noise levels, and chaff and flare use would not 
change.  No effects to socioeconomic resources described under the Proposed Action would 
occur.

4.9 Environmental Justice 

4.9.1 Methodology 

The low-income communities and the minority and youth population under the current 
airspace and the NMTRI airspace were quantified based on census data (see Table 3.9-1).  These 
numbers were compared with state and national population data to determine whether any 
disproportional low-income, minority, or children population concentrations were located 
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under the proposed airspace.  In addition, the air traffic study area was evaluated for minority 
and low-income communities. 

4.9.2 Issues and Concerns 

Federal agencies are required by law to address potential impacts of their actions on 
environmental and human health conditions in minority and low-income communities.  
Furthermore, they must identify and assess environmental health and safety risks that may 
disproportionately affect children. 

4.9.3 Environmental Consequences 

The environmental justice analysis examines the potential for disproportionate effects of the 
proposed airspace modifications, supersonic flight, and chaff and flare use on minority or 
low-income communities or youth populations in the ROI.   

4.9.3.1 Draft EIS Proposed Action 

Table 4.9-1 presents the percentages of minority, low-income, and youth populations in the 
State of New Mexico, the ROI counties, and the area under the NMTRI airspace.  The land 
under the affected airspace has a lower proportion of minorities, approximately the same 
proportion of low-income, and a somewhat lower proportion of children as the regional ROI 
and the state as a whole. 

Table 4.9-1.  Comparative Environmental Justice Data 

PERCENTAGE OF POPULATION

Geographic Area Minority Low-Income Youth 

State of New Mexico 55.3 18.4 28.0 
ROI Counties 43.1 20.0 28.0 
Land Under the Affected Airspace 29.6 18.2 24.7 
Air Traffic Study Area 66.3 20.7 25.6 

Hispanic and Latino persons represent the largest minority group in the ROI, but they account 
for a smaller proportion of the ROI population than for the State of New Mexico as a whole.  No 
American Indian communities or reservations are located within the affected area.  American 
Indian tribes and bands with traditional connections to the land under the airspace were 
contacted as part of this analysis.  Traditional resources are discussed in Section 4.6, Cultural 
Resources.

The youth population in the ROI is similar, in proportion, to the state level.  These populations 
of children are concentrated in the ROI counties’ urban areas, which lie outside the affected 
area.  Due to these factors, there would be no anticipated disproportionate impact to the human 
health or environmental conditions in minority communities, in low-income communities, or 
effects on children as a result of implementing the Proposed Action. 

4.9.3.2 Alternative A, the Air Force Preferred Alternative 

Under Alternative A there would be no anticipated disproportionate impact to the human 
health or environmental conditions in minority communities, in low-income communities, or 



 New Mexico Training Range Initiative EIS 

Page 4-54 4.9 Environmental Justice 

effect on children.  The population under the air traffic study area would be avoided by the 
preferred alternative, Alternative A. 

4.9.3.3 Alternative B 

Alternative B would reduce the area under the expanded or new airspace potentially affected 
by military aircraft.  In the area under the Alternative B airspace, there would be no 
disproportionately high or adverse impacts to minority or low-income communities or effects 
on children. 

4.9.3.4 No-Action 

Airspace use in the Pecos MOA complex would remain unchanged under the No-Action 
Alternative.  There are no disproportionately high or adverse impacts to minority or 
low-income communities or effects on children under the airspace.
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5.0 CUMULATIVE EFFECTS AND OTHER 
ENVIRONMENTAL CONSIDERATIONS 

5.1 Cumulative Effects 

Council on Environmental Quality (CEQ) regulations stipulate that the cumulative effects 
analysis in an Environmental Impact Statement (EIS) should consider the potential 
environmental impacts resulting from “the incremental impacts of the action when added to 
other past, present, and reasonably foreseeable future actions regardless of what agency or 
person undertakes such other actions” (40 Code of Federal Regulations [CFR] 1508.7).   

The first step in assessing cumulative effects involves defining the scope of other actions and 
their interrelationship with the proposed action or alternatives (CEQ 1997).  The scope must 
consider other projects that coincide with the location and timetable of the proposed action and 
other actions.  Cumulative effects analyses evaluate the interactions of multiple actions.

5.1.1 Past, Present, and Reasonably Foreseeable Actions 

5.1.1.1 Cannon Air Force Base and Other Military Actions 

A series of actions have occurred that are interrelated with the Proposed Action or alternatives.  
This section identifies past, present, and reasonably foreseeable actions that could cumulatively 
affect regional environmental resources. 

Past and Present Actions 

Recent past and present military actions in the region were considered as part of the baseline or 
existing conditions in the region of influence (ROI).  As presented in Table 5.1-1, these actions 
were considered for their relevance to the New Mexico Training Range Initiative (NMTRI). 

Table 5.1-1.  Past and Present Military Actions 

Action Environmental Documentation1 Relevance to NMTRI 

Joint Training Exercise (JTX) 
Roving Sands 

United States Air Force (Air Force) 1994b Yes 

Proposed Force Structure 
Changes and Related Actions at 
Cannon Air Force Base (AFB) 
New Mexico 

Air Force 1995 Yes 

Proposed Force Structure and 
Foreign Military Sales Actions 

Air Force 1998 No, a management action 
only

Defensive Training Initiative 
(DTI)

Air Force 2001e Yes 

Use of White Phosphorus 
Rockets at Melrose Air Force 
Range (AFR) New Mexico 

Air Force 2003 No, NMTRI has no 
change to Melrose AFR 

use

The Deactivation of German Air 
Force F-4F Aircraft Operations at 
Holloman AFB, New Mexico 

Air Force 2004c Yes 
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Action Environmental Documentation1 Relevance to NMTRI 

Cannon AFB Wing Infrastructure 
Development Outlook (WINDO) 
Plan

Air Force 2004d No, NMTRI has no 
change to infrastructure 

or use 

Decision by the Republic of 
Singapore to terminate training 
operations at Cannon AFB 

N/A – Foreign Military Decision Yes, affects the number of 
F-16 aircraft training in 

the Pecos complex 

Base Realignment and Closure 
(BRAC) Act of 2005 decision to 
include Cannon AFB on the 
closure list unless other missions 
for the base are identified 

Department of Defense (DoD) 2005 Yes, affects the purpose 
and need beyond first 

quarter Fiscal Year (FY) 
09

Note:  1.  Full citations are provided in Section 6.0, References, of this Draft EIS. 

Each environmental document or other information regarding the actions was reviewed to 
consider the implication of each action and its synergy with the Proposed Action.  Of particular 
concern were potential overlap in affected area, and project timing.  Shared aircraft operations 
were also a consideration.  As depicted in Table 5.1-1, five of these actions were considered to 
have potential for cumulative effects.  This is summarized below. 

JTX Roving Sands is an annual air defense exercise in New Mexico and Texas sponsored by the 
United States (U.S.) Army.  This exercise has included Cannon AFB-managed airspace and 
aircraft.  A variety of aircraft, including helicopters, may use Cannon AFB-managed airspace 
during such an exercise.  Occasional users have been incorporated into the EIS analysis.  No 
change would occur to the overall occasional and joint use under the Proposed Action or 
alternatives.   

German Air Force operations at Holloman AFB are distant enough from Cannon airspace that 
there is currently, and would continue to be, limited use of Cannon airspace.  The Air Force 
issued a Final Environmental Assessment (EA) in September 2004, entitled “Deactivation of 20 
Fighter Squadron and F-4F Training by German Air Force at Holloman Air Force Base, New 
Mexico.”  This proposal reduces flights in the Beak and Talon Military Operations Areas 
(MOAs) near Holloman, although a slight reduction in use of the Pecos MOA could occur.  
Creation of the proposed Capitan MOA/Air Traffic Control Assigned Airspace (ATCAA) 
would not increase traffic between Holloman AFB and Cannon AFB.   

Several past and ongoing actions occur at Cannon AFB.  The F-16s were based at Cannon AFB 
in 1995.  Current aircraft operations of these aircraft were considered for NMTRI as presented in 
Section 2.0 and further described in Section 3.1, Airspace and Range Management.  In 2001, the 
use of defensive measures throughout Cannon airspace was assessed. 

As part of NMTRI, RR-188 chaff and M-206 flare use, as originally defined by DTI, would 
expand to the new airspace.  The total number of chaff bundles and flares deployed would not 
be expected to change under the Draft EIS Proposed Action or Alternative A or B.  The effects of 
this use, and proposed modifications to flare restrictions, are analyzed in this Draft EIS. 

In 2003, Cannon AFB was authorized to use white phosphorus rockets.  Since they are restricted 
to Melrose AFR, this would not be affected by NMTRI. 

Cannon AFB recently completed an EA for its WINDO Plan (Air Force 2004d).  This plan allows 
for infrastructure development and improvement projects at Cannon AFB and Melrose AFR.  In 
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general, types of activities included in the WINDO Plan would involve construction of new 
base facilities; upgrade, repair and alterations of facilities and infrastructure; replacement and 
expansion of facilities; and demolition of facilities.  These base activities do not interact with or 
affect the NMTRI proposal or alternatives.

Environmental analysis was conducted in the spring of 2005 to inactivate the 428 FS and no 
longer have Republic of Singapore Air Force F-16 flight training at Cannon AFB.  Ten Royal 
Singaporean Air Force F-16s departed Cannon by late summer 2005.  This action resulted in a 
personnel reduction of 135 permanent Royal Singapore Air Force and 97 Air Force positions.  In 
FY 04, Royal Singapore Air Force operations in Cannon’s airspace (including airspace not 
affected by the NMTRI proposal) accounted for approximately 2,146 sorties (~13.8 percent of 
total sorties) and in FY 05 approximately 1,352 sorties (~10.6 percent of total sorties). 

Since the Draft EIS was issued, the Defense BRAC Commission received and considered a May 
2005 recommendation from the Secretary of the Department of Defense to close Cannon AFB.  A 
final report (September 2005) from the Commission to the President recommended Cannon AFB 
remain open as an enclave until at least December 31, 2009, and that the 27 FW be 
disestablished.  In the interim, the Secretary of Defense was to seek other missions for 
assignment to Cannon AFB.  As a result of this search, Air Force Special Operations Command 
(AFSOC) was designated as the new mission for Cannon AFB and Melrose AFR. 

NMTRI intends to change airspace size and configuration necessary to enhance the combat 
capabilities and survivability of New Mexico aircrews.  As noted in the Draft EIS, NMTRI is 
intended to support the existing training mission of F-16 squadrons at Cannon AFB and of the 
New Mexico Air National Guard (NMANG).  The 18 F-16s assigned to the 150th Fighter Wing 
(150 FW) of the NMANG need airspace adequately sized and configured to train as they will 
fight and be prepared for worldwide deployment under their Aerospace Expeditionary Force 
(AEF) responsibilities.  As such, planes assigned to the 150 FW and transient aircraft, including 
the B-1B aircraft, noted in Section 2.2.1.5 of the EIS, would continue to train in Cannon’s 
airspace and use Melrose Range.  The 150 FW currently flies approximately 960 sorties in the 
Melrose Pecos and Taiban airspace.  As stated in their letter dated 11 August 2006 (refer to 
Appendix C), the 150 FW expects their usage to “increase approximately 25 percent if the 
Cannon fighter jets are dispersed.” 

Reasonably Foreseeable Actions 

Cumulative analysis also requires consideration of reasonably foreseeable actions.  The 
NMANG is proposing to create the Smitty MOA underneath the current CATO MOA, which is 
60 miles southwest of Albuquerque.  An EA analyzing this action is underway.  Creation of this 
new MOA would not affect Cannon AFB or its airspace, nor would it reduce the NMANG’s use 
of the Pecos MOA complex.   

Cannon AFB is involved in the Air Force housing privitization initiative.  The contractor for this 
project would manage, upgrade, demolish, and construct family housing units for Cannon AFB 
over a 50-year period.  Since this action will occur on the base, and NMTRI does not affect any 
on-base resources, there is no influence on NMTRI.   

In June 2006, AFSOC was designated as the new mission for Cannon AFB and Melrose AFR.  
On August 24, 2006, a Notice of Intent for an EIS appeared in the Federal Register.  Based on this 
initial information, it is anticipated that the project components will involve geographic areas 
that do not overlap the NMTRI study area.  That is, the focus of AFSOC use will be Melrose 



 New Mexico Training Range Initiative EIS 

Page 5-4 5.0 Cumulative Effects 

AFR, as well as infrastructure and personnel changes at Cannon AFB.  Changes to Melrose AFR 
or Cannon AFB are not included in the NMTRI proposal since the focus of NMTRI is entirely on 
airspace.  While the AFSOC proposal, as currently presented, does include use of the existing 
airspace, it does not require the proposed NMTRI airspace modifications.  Furthermore, the 
AFSOC does not operate F-16s, which are the primary users discussed and analyzed in the 
NMTRI document.  The range of aircraft and munitions likely for use in the AFSOC beddown 
were not analyzed for NMTRI.  Therefore, while AFSOC’s use is a reasonably foreseeable 
action, there are not any cumulative impacts between NMTRI and AFSOC that need to be 
understood before making the NMTRI decision.  The direct, indirect, and cumulative impacts of 
the AFSOC beddown will be analyzed in a separate EIS. 

5.1.1.2 Other Federal Actions 

Other past, current, and future federal actions in the area could also contribute to cumulative 
effects of the Proposed Action or alternatives.  Federal agencies with jurisdiction within the ROI 
include the Bureau of Land Management (BLM), Bureau of Reclamation, U.S. Army Corps of 
Engineers (USACE), U.S. Fish and Wildlife Service (USFWS), Federal Aviation Administration 
(FAA), Federal Highway Administration, and Federal Energy Regulatory Commission.  
Potential actions, within the area and occurring in the same time frame as NMTRI, were 
identified and considered in preparation of this Draft EIS. 

Bureau of Land Management 

The BLM manages approximately 472,436 acres 
(14.6 percent) within the NMTRI ROI.  Activities on 
BLM land include livestock grazing, oil and gas 
development, and recreation.  The Roswell Field 
Office published its Resource Management Plan in 
1997 (BLM 1997a).  The BLM completed an EA for 
its Fire and Fuels Management Plan Amendment; the 
Decision Record was signed in September 2004.  A 
Draft EIS is currently available for a proposal to 
upgrade and operate a refined petroleum products 
pipeline in New Mexico.  This pipeline runs 
through Chavez, Lincoln, and Guadalupe counties.  

BLM plans include development of 
facilities, such as these at the Haystack 
Mountain off-road vehicle area, to 
support other BLM recreational areas.  
These plans are not inconsistent with 
military training within the airspace. 



New Mexico Training Range Initiative EIS  

5.0 Cumulative Effects Page 5-5 

United States Fish and Wildlife Service 

The USFWS is currently preparing an EA to evaluate the proposed release of northern 
aplomado falcons in eastern New Mexico and west Texas.  It is not known at this time whether 
aplomado falcons would be released in the ROI. 

Bureau of Reclamation 

The Bureau of Reclamation operates the Carlsbad hydroelectric project, which includes Santa 
Rosa (a USACE dam), Sumner, Brantley, and Avalon dams on the Pecos River.  The Bureau of 
Reclamation continues mechanical clearing of salt cedar (Tamarisk spp.), an exotic and invasive 
shrub.  The goal of this project is to restore native riparian vegetation communities along the 
Pecos River.

Federal Aviation Administration 

The FAA routinely evaluates modifications to local airports including new runways, runway 
extensions, and air traffic control towers.  A number of projects in the area were evaluated for 
relevance to NMTRI.  For example, a Finding of No Significant Impact (FONSI) was issued for a 
new airport in Vaughn.  The Lubbock, Texas airport is also planning an expansion.  Although 
these airports are outside of the ROI for the Proposed Action or alternatives, use of shared 
airspace was identified as a concern during scoping.  Section 3.1 describes the coordination of 
overlapping airspace in the vicinity of the Proposed Action.

5.1.1.3 Non-Federal Actions 

Non-federal actions include State of New Mexico, county, and private projects.  General 
ongoing state activities include oil, gas, and grazing leases on state trust lands, land exchanges, 
road projects, and improvements to state parks.  For example, Sumner Lake State Park, just 
outside the northern boundary of the Pecos/Taiban MOA, is currently upgrading its facilities.  

Some land development projects are occurring under the airspace.  Such projects include the 
construction of the Bosque Redondo Memorial at Fort Sumner to commemorate the “Long 
Walk” of some 8,000 Navajo People from their homeland to life in captivity at Bosque Redondo 
during the 1860s.  The Memorial will include an exhibit space, resource rooms, and educational 
facilities as a forum for interpretation of the fort and surrounding reservation (Museum of New 
Mexico 2001b).  Fort Sumner is under the existing Pecos MOA. 

Wind energy development is expanding in New Mexico.  New Mexico is ranked 12th in the U.S. 
for wind power potential (Pacific Northwest Laboratory 1991).  There is currently one 
utility-scale wind power plant operating in New Mexico, with a second facility in development.  
Completed in 1999, the New Mexico Wind Energy Center is 20 miles northeast of Fort Sumner.  
It is owned by FPL Energy and is located on private and state land.  The Caprock Wind Ranch, 
owned by Cielo Wind Power, is on private land near Tucumcari in Quay County.  Existing and 
potential wind energy development are included in the safety and socioeconomic sections of 
this EIS. 

The dairy industry is a significant economic benefit to eastern New Mexico.  For example, 
Chaves County ranks 11th in the nation for milk production.  Dairy is expected to continue to be 
a major influence in the region.  However, dairy operations are outside the potentially affected 
airspace and are not expected to have a cumulative effect in conjunction with the NMTRI 
Proposed Action or alternatives. 
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5.1.2 Cumulative Effects Analysis 

The following analysis examines how the impacts of the actions presented above might be 
affected by those resulting from the Proposed Action, whether such a relationship would result 
in potentially significant impacts not yet identified when the Proposed Action or alternative are 
considered together, and identifies what those impacts might be. 
Airspace and Range Management, Acoustic Environment, and Safety 

The deactivation of the F-4F training squadron at Holloman AFB minimally reduced the 
number of high-altitude missions flown in air superiority training within the Pecos airspace 
complex.  Discontinuing of the Singapore training mission reduces the number of F-16 C/D 
aircraft at Cannon AFB and reduces the number of F-16 aircraft training operations within the 
Pecos airspace complex by approximately 15 to 20 percent. 

The BRAC 2005 action, when implemented, would disestablish the 27 FW and distribute its 
aircraft to other bases to meet the Primary Aircraft Authorization (PAA) requirements 
established by the BRAC recommendations of the Secretary of Defense.  This would reduce the 
number of F-16 aircraft training in the airspace to the NMANG F-16s and transient aircraft.   

The cumulative effect of these actions would be to reduce the number of annual sorties within 
the Pecos airspace complex.  This would be expected to result in noise levels throughout the 
Pecos expanded MOAs below the 55 decibel (dB) identified by the U.S. Environmental 
Protection Agency (USEPA) as a level below which environmental impacts would not be 
expected.  The cumulative Onset-Rate Adjusted Monthly Day-Night Average Sound Level 
(Ldnmr) levels would be below those identified for each airspace in Table 4.2-2. 

Cumulative sonic booms under most of the training airspace would be an estimated one per 
four to one per five or more days.  This compares with the existing one per five days under 
existing conditions.  The cumulative effects of sonic booms would not be expected to be 
noticeably different from existing conditions and the same percentage of residents as existing 
would be expected to be annoyed by sonic booms.   

Improvements or expansion of airports under the proposed military airspace would be 
expected to have avoidance agreements comparable to those for Fort Sumner to ensure safe 
operation of military and general aviation within the airspace.  Airspace consequences are not 
expected to be different than those identified in Section 4.1, Airspace and Range Management.  
No significant cumulative impacts are projected to occur from the Draft EIS Proposed Action, 
Alternative A or Alternative B interacting with other military, federal, or non-federal actions, 
for airspace and range management or for noise or safety.  
Physical and Biological Resources 

No cumulative impacts to physical and biological resources are expected from the Draft EIS 
Proposed Action or an alternative.  The NMTRI proposal does not include any construction 
projects, nor does it involve changes at Cannon AFB.  Therefore, any on-the-ground projects 
would not be expected to interact with the proposed airspace changes.  Upgrades to local 
airports would not involve changes to the airspace.  Potential cumulative changes in airspace 
use would result in some changes to noise levels on the ground, especially under and near 
Melrose AFR.  Therefore, there could be localized cumulative noise effects to biological 
resources.  However, noise effects on wildlife tend not to be cumulative.  As discussed in the 
biological resource analysis, the literature indicates for many different types of animals in many 
different types of environments that responses of unconfined wildlife to aircraft overflight, if 
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any, are minor and transitory in duration, and response from wildlife diminishes with 
successive exposures, indicating habituation. 

Additionally, no significant adverse effects on habitat have been associated with aircraft 
overflight in the project area.  As indicated in Chapters 4.0 and 5.0, no substantial effects of chaff 
and flare use on the physical or biological environment has occurred. 
Cultural Resources 

There are no projected adverse effects to cultural resources as a result of the Draft EIS Proposed 
Action, Alternative A or Alternative B.  NMTRI should not add to any adverse effects to 
cultural resources resulting from other projects, either recently completed, ongoing, or 
proposed within the project area.   

Any federal project that includes ground-disturbing activities has the potential to adversely 
affect cultural resources and is subject to National Environmental Policy Act (NEPA) 
compliance and Section 106 consultation.  Such projects include construction, including wind 
farms, pipelines or other facilities; highway work; or any other ground-disturbing undertaking 
that affects public land.    
Land Use and Recreational Resources, and Socioeconomics

The airspace use and related activities associated with the NMTRI proposal are not expected to 
have any significant adverse impacts on land use or ownership, or to populations or economic 
activity in the ROI.  Recreational land use, ranching operations, wind energy operations, oil and 
gas exploration and production, and other economic pursuits are not expected to experience 
any limitations or negative effects under implementation of the Proposed Action or alternatives 
separately or concurrent with cumulative actions.   

The incremental effects of NMTRI, in combination with potential impacts associated with 
reasonably foreseeable future actions described in the previous sections, would not be expected 
to create any significant or adverse cumulative effect to land use in the region.   
Environmental Justice 

Airspace use and related activities associated with the NMTRI proposal are not expected to 
have any significant adverse impacts separately or cumulatively on minority or low-income 
communities.  The incremental effects of this proposal, in combination with potential impacts 
associated with the reasonably foreseeable future actions described in the previous sections, 
would also not be expected to have any cumulative effects on children. 

5.2 Other Environmental Considerations 

5.2.1 Relationship Between Short-Term Uses and Long-Term 
 Productivity  

CEQ regulations (Section 1502.16) specify that environmental analysis must address “…the 
relationship between short-term uses of man’s environment and the maintenance and 
enhancement of long-term productivity.”  Special attention should be given to impacts that 
narrow the range of beneficial uses of the environment in the long-term or pose a long-term risk 
to human health or safety.  This section evaluates the short-term benefits of the proposed 
alternatives compared to the long-term productivity derived from not pursuing the proposed 
alternatives.     
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A short-term use of the environment is generally defined as a direct consequence of a project in 
its immediate vicinity.  Short-term effects could include localized disruptions and higher noise 
levels in some areas.  Under NMTRI, short-term uses of the environment would be negligible.  
No construction projects are proposed.  Depending on their location, humans and animals 
cumulatively experience somewhat increased levels of noise in some areas.  Humans and 
animals would continue to be exposed to one sonic boom per five days (or one per four days 
toward the center of the airspace).  Aircraft noise levels would be below the USEPA-identified 
level of 55 dB.  As presented in Section 4.2, the acoustic environment under the Pecos MOA 
complex does not exceed 43 dB.  The relatively low acoustical effect can be attributed to the 
dispersion of training flights into a larger volume of airspace.  The military training that occurs 
in the NMTRI airspace results in noise effects that are transitory in nature.  Noise effects would 
be short term and would not be expected to result in permanent damage or long-term changes 
in wildlife and livestock productivity or habitat use.   

The NMTRI proposal largely involves changes in airspace and would not impact the long-term 
productivity of the land.  Cumulative use of chaff and flares would be comparable to existing 
use and would not negatively affect the long-term quality of the land, air, or water.  Airspace 
changes are procedural and do not affect long-term productive use of natural resources. 

5.2.2 Irreversible and Irretrievable Commitment of 
 Resources 

NEPA CEQ regulations require environmental analyses to identify “...any irreversible and 
irretrievable commitments of resources which would be involved in the proposed action should 
it be implemented” (40 CFR Section 1502.16).  Primary irreversible effects result from 
permanent use of a nonrenewable resource (e.g., minerals or energy).  Irretrievable resource 
commitments involve the loss in value of an affected resource that cannot be restored as a result 
of the action (e.g., disturbance of a cultural site) or consumption of renewable resources that are 
not permanently lost (e.g., old growth forests). Secondary impacts could result from 
environmental accidents, such as accidents or fires.  Natural resources include minerals, energy, 
land, water, forestry and biota.  Nonrenewable resources are those resources that cannot be 
replenished by natural means, including oil, natural gas and iron ore.  Renewable natural 
resources are those resources that can be replenished by natural means, including water, lumber 
and soil. 

For NMTRI, most impacts are short-term and temporary, or longer lasting but negligible.  Short-
term reactions of wildlife or livestock could include temporary shifts in habitat use or activity, 
but long-term habituation is expected.  Military training necessarily involves consumption of 
nonrenewable resources, such as gasoline for vehicles and jet fuel for aircraft.  Cumulatively, 
training operations would decrease from current levels, so reduced military energy 
consumption is expected.  No irreversible or irretrievable effects are expected for cultural 
resources or other natural resources, including land and water.   

Secondary impacts to natural resources could occur in the unlikely event of an accidental fire, 
caused by an aircraft mishap, fire that escaped Melrose AFR, or an improperly deployed flare.  
However, while any fire can affect agricultural resources, wildlife, and habitat, the increased 
risk of fire hazard due to NMTRI operations is very low.   
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6.0 COMMENTS AND RESPONSES 

This chapter contains comments received from federal, state, and local agencies, and the general 
public during the public comment period for the Draft Environmental Impact Statement (EIS).  
The 45-day public review process began with the publication of the Notice of Availability of the 
Draft EIS in the Federal Register on January 7, 2005.  Either a hard copy or compact disc (CD) of the 
Draft EIS was distributed to individuals who requested a copy and to agencies and repositories 
that are required to have a copy.  Appendix C includes a list of the libraries and repositories that 
were provided a hard copy or CD of the Draft EIS for the purpose of making the document 
available for public review.  The Draft EIS also was posted on the World Wide Web at 
http://www.cevp.com, the Air Combat Command (ACC) Environmental Analysis website, as 
well as on the Cannon AFB website at http://www.cannon.af.mil, both of which are accessible to 
the public. 

In accordance with the National Environmental Policy Act (NEPA), public and agency comments 
were reviewed and incorporated into this Final EIS.  The United States Air Force (Air Force) and 
Federal Aviation Administration (FAA) have considered these public and agency comments in 
the decision making process.  This chapter presents the testimony from the public hearings and 
other comments received during the public review process that occurred following publication 
and distribution of the Draft EIS.  Public hearings are a regulatory requirement of the Council on 
Environmental Quality (CEQ) regulations implementing the NEPA and Air Force Instruction 
(AFI) 32-7061, as promulgated in 32 Code of Federal Regulations (CFR) Part 989, (Environmental 
Impact Analysis Process).   

Public comment was encouraged at each of the four public hearings in January 2005, and in 
newsletters and other publications.  It was noted that these comments would be published in the 
Final EIS (and that providing personal information on those comments was considered consent to 
publish it).  The formal public comment period ended on February 22, 2005.   

This chapter includes a narrative description of the Air Force comment and response process, a 
directory of commenters, copies of public comments, transcripts, agency comments, and 
associated response codes and responses. 

6.1 Comment Receipt and Review 

Comment Receipt: Comments on the Draft EIS included both written correspondence and verbal 
testimony received during the 45-day public comment period.  All comments received during that 
period are included in the Comments section following the directory. 

Comment Review:  In accordance with 40 CFR 1503.4, comments were assessed and considered as 
follows:

Each letter or testimony was assigned an identification number and each comment letter 
and each individual’s verbal comments was read and reviewed carefully.   

Within each comment letter or testimony, substantive comments were identified and 
bracketed.  Three guidelines were used for determining substantive comments: 

1. The comment questioned the proposed action, alternatives, or other components of the 
New Mexico Training Range Initiative (NMTRI). 
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2. The methodology of the analysis or results was questioned. 

3. The use, adequacy, or accuracy of data was questioned. 

The bracketed comments were reviewed by environmental resource specialists who 
drafted the responses.  In some cases, similar comments were assigned the same response.  
If the same comment was repeated within the same letter or verbal comments, it was 
bracketed the first time it appeared. 

The individual bracketed comments were assigned a response code.  These responses are 
organized alphabetically and may be found in the Responses section immediately 
following the comments.   

Comment Organization:  The comment letters are printed in numerical order and are organized 
into three sections:   

Written comments and submitted letters - public written comments begin with 0001. 

Public hearing transcripts and summaries - verbal comments begin with 2000. 

Agency letters - agency written comments begin with 3001.  

6.2 Locating Your Comments and Responses 

A directory (Table 6-1) to locate your name begins on page 6-3.  As noted on the public displays, 
sign-in and comment sheets, providing your name in the EIS process meant that you understood 
that your name and comment would be made a part of the public record for this EIS.  An 
identification number was assigned to your comment letter and is located in the upper right hand 
corner of the letter or next to your name in the verbal testimony.    

Table 6-1 provides an alphabetical listing of commenters by last name.  Look for your last name in 
the first column and note the comment identification number in the fourth column.  This is a 
number that was assigned to your comment and appears on your letter or next to your verbal 
comments.   

Written comments, submitted letters, public hearing transcripts, and agency letters are located 
immediately following the directory (beginning on page 6-9).  All substantive comments within 
each comment letter and verbal testimony were bracketed and given a response code.  Response 
codes are printed next to the bracket in the right margin of the comments.  Every bracketed 
comment has a corresponding response.  Each response is designed to be read along with the 
comment it addresses.  Air Force responses to comments are located immediately following the 
comment section (see page 6-227).  They are organized alphabetically by response code.  The first 
page of the responses provides a key to the response codes.  

The responses refer to both the Draft EIS and Final EIS documents, as appropriate.  For example, 
if the commenter suggests a deficiency in the Draft document, the response may refer to the Draft 
EIS for clarification.  If the Final EIS includes amended information, the reader will be directed to 
that section of the Final EIS. 

Public and agency involvement is an important part of the NEPA process, and all letters and their 
associated comments whether bracketed or not are taken into consideration by the Air Force in its 
decision making process.   
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Table 6-1.  Directory of Commenters 

Last Name  First Name  Organization Letter # 
Date of 

Comment Response Code 
  New Mexico State 

Historic Preservation 
Office 

3004 2/8/2005 GE-1 

Allyn David D. New Mexico Pilots 
Association 

0009 2/5/2005 GE-1 

Andreas Andy & 
Mary 

 0019 2/14/2005 GE-1 

Bailey Randy PMR Inc. 0031 2/19/2005 AM-5 
Bigler Ishmel & P.  0027 2/17/2005 NP-9, NO-9, SO-3, 

PN-1, NP-21, EJ-1, 
NP-20, AM-11, 
NO-10, NP-15 

Bird Bill  2003 1/24/2005 GE-1 
Boone Pat  2001 1/24/2005 NO-6, NO-7 

Braganza Bonnie U.S. Environmental 
Protection Agency 

3014 2/16/2005 GE-1 

Brokenbek Dr. Art House Municipal 
School

3005 2/17/2005 GE-1 

Canning R.A. Canning Ranches, 
LLC

0001 1/21/2005 PN-1, BI-1, NO-1, 
SA-2 

Carter, III Powhatan County of DeBaca, 
Office of County 
Commissioners 

3006 2/13/2005 LU-2, AM-13, 
NP-3

Cook Carolyn Aviation Association 
of Santa Fe 

0013 2/10/2005 AM-5 

Cordes Robert C. American Airlines 0036 2/21/2005 AM-2, DP-6 
DuBois Carter New Mexico Pilots 

Association 
2019 1/28/2005 DP-3, SA-1 

Elliott A.S. Gottomitee, Ltd. and 
El Bigote Cattle Co., 

LLC

0004 1/28/2005 AM-19, AM-2, 
BI-3, BI-4, BI-5, 

PR-1, PR-2, NP-12, 
NP-11, CM-1 
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Last Name  First Name  Organization Letter # 
Date of 

Comment Response Code 
Elliott Tex & Jan Gottomitee, Ltd. and 

El Bigote Cattle Co., 
LLC

0038 2/22/2005 DP-2, AM-19, 
NP-11, NP-17, 
NP-19, PN-1, 

DP-7, DP-4, PN-4, 
DP-5, NP-1, SA-8, 
SA-5, SA-6, SA-9, 

SA-10, SA-7, 
NO-11, NO-13, 
NO-14, NO-15, 
BI-20, NO-16, 
NO--21, NP-3, 

BI-12, BI-13, BI-22, 
BI-14, BI-15, BI-16, 
BI-17, BI-18, BI-19, 
BI-20, BI-21, CM-2, 
BI-8, BI-23, CM-3, 
PR-4, NP-12, PR-5, 
SO-4, LU-3, PR-5, 

SO-8, SO-9, 
AM-20, NP-25, 
AM-5, AM-10, 
NO-3, NO-17 

Elliott Mr.  2006 1/27/2005 NP-18, NP-12 
Elliott Mr.  2014 1/27/2005 GE-1 
Elliott A.S.  2024 1/28/2005 NP-12 
Elliott A.S.  2028 1/28/2005 NP-14, NP-12 
Ellis David  2026 1/28/2005 AM-8, AM-5 

Essary Don  0039 2/20/2005 SO-5 
Goodloe Sid  2004 1/24/2005 NO-8, SO-6, PN-1 

Greathouse Jack  0022 2/19/2005 PN-1, AM-2 
Greathouse Ross  0037 2/19/2005 PR-3 
Greathouse Betty Jo  0041 2/19/2005 NP-9, SO-7, PR-6, 

SO-5, PN-3 
Greathouse Betty Jo  2007 1/27/2005 NP-9, SO-7, PR-6, 

BI-9, PN-3 
Greathouse Ross  2008 1/27/2005 GE-1 
Greathouse Betty Jo  2016 1/27/2005 PN-1 

Hall Jennifer Holland & Hart 0035 2/23/2005 GE-1 
Harden, Jr. Senator 

Clinton D. 
New Mexico State 

Senate
3011 2/14/2005 GE-1 

Haumont John  0034  NP-20, NO-12, 
NO-9, NP-18, BI-1, 

NP-22, NP-23, 
AM-4

Haumont John  2002 1/24/2005 GE-1 
Hoglan Bill  0021 2/21/2005 PN-1 
Huey Diana  0002 1/24/2005 GE-1 

Ingham Kenneth  0010 2/7/2005 AM-5 
Ingle State New Mexico State 3002 1/25/2005 GE-1 
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Last Name  First Name  Organization Letter # 
Date of 

Comment Response Code 
Ingle Senator 

Stuart
New Mexico State 

Senate
3002 1/25/2005 GE-1 

Karwick Bernard  0033 2/17/2005 NO-11, AM-2, 
AM-5, PN-1 

Kernan Senator 
Gay G. 

New Mexico State 
Senate

3001 1/24/2005 GE-1 

Kinser Jodee  0023 2/19/2005 NP-9, NO-9, SO-3, 
PN-1, NP-21, 

NP-20, AM-11, 
NO-10, NP-15 

Kinser J.B.  0026 2/19/2005 NP-9, NO-9, SO-3, 
PN-1, NP-21, 

NP-20, AM-11, 
NO-10, NP-15 

Kirkpatrick Lisa State of New Mexico, 
Department of Game 

& Fish 

3013 2/20/2005 BI-24, BI-11 

Lofland Sean E.  0029 2/19/2005 NP-9, NO-9, SO-3, 
PN-1, NP-21, 

NP-20, AM-11, 
NO-10, NP-15 

Mack Michael Village of Fort Sumner 2013 1/27/2005 SO-1, AM-6 
Maddox Ronda  0028 2/19/2005 NP-9, NO-9, SO-3, 

PN-1, NP-21, 
NP-20, AM-11, 
NO-10, NP-15 

Martin Tom  2005 1/24/2005 GE-1 
Martin Sherman 

W.
Village of House 3008 2/16/2005 GE-1 

McCaslin Loren  2022 1/28/2005 GE-1 
McCaslin Karen  2023 1/28/2005 GE-1 
McInnes Willie & 

Nettie 
Fuchs

 0005 1/28/2005 NO-2, NP-3 

McVinnie David J. Bode Aviation, Inc. 0007 2/4/2005 AM-3, SO-2, DP-1 
Melinat Carl  2020 1/28/2005 GE-1 
Moberly Terry  2025 1/28/2005 GE-1 
Moore Rep. Brian 

K.
State of New Mexico, 

House of 
Representatives 

3003 1/26/2005 GE-1 

Murphy Michael  0015 2/12/2005 NO-4 
Murphy Bruce Murphy Land & 

Cattle Co. 
0016 2/14/2005 NO-5 

Ornelas Orlando  0024 2/19/2005 NP-9, NO-9, SO-3, 
PN-1, NP-21, 

NP-20, AM-11, 
NO-10, NP-15 
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Last Name  First Name  Organization Letter # 
Date of 

Comment Response Code 
Russell Sharon G.  0032  NP-9, NO-9, SO-3, 

PN-1, NP-21, 
NP-20, AM-11, 
NO-10, NP-15 

Russell Sharon  2011 1/27/2005 NP-20, NP-21 
Russell Sharon  2017 1/27/2005 GE-1 
Russell Sharon  2027 1/28/2005 GE-1 

Scurlock Dan  0008 2/5/2005 NP-1, NP-4, NP-5, 
NP-6, NP-7, BI-6, 

BI-7, AM-12, 
AM-13, NP-4, 
AM-14, NP-8, 
NP-1, AM-1 

Scurlock Dan  2009 1/27/2005 GE-1 
Scurlock Dan  2015 1/27/2005 BI-6, CU-4, NP-6, 

NP-13, PN-2, 
CU-1, AM-1 

Smith Gregory S. Fort Sumner State 
Monument,

Department of 
Cultural Affairs 

3007 2/7/2005 CU-2, CU-3 

Smith Donald R. U.S. Department of 
Transportation, 

Federal Aviation 
Administration

3010 2/22/2005 AM-15, DP-3, 
AM-18, AM-9, 
AM-16, DP-6 

Smoot Jeanette  0003 1/25/2005 AM-1, NO-2, BI-2, 
AM-2

Spencer Stephen R. U.S. Department of 
the Interior, Office of 
Environmental Policy 

and Compliance 

3012 2/18/2005 NP-16 

Standford Melvin  0025 2/19/2005 NP-9, NO-9, SO-3, 
PN-1, NP-21, 

NP-20, AM-11, 
NO-10, NP-15 

Stevens David M.  0030 2/16/2005 AM-5 
Taylor Buddy & 

Donna
 0040 2/15/2005 PR-7, NO-18, 

BI-25, SA-4, SA-2, 
NP-2, LU-1, NP-3, 

AM-1, SO-5 
Terrell Richard New Mexico Energy, 

Minerals and Natural 
Resource Department, 

New Mexico State 
Park & Recreation 

Division

3009 2/22/2005 GE-1 

Thomas Joe  2018 1/28/2005 GE-1 
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Last Name  First Name  Organization Letter # 
Date of 

Comment Response Code 
Tibbets Kelly  0020 2/19/2005 NP-9, NO-9, SO-3, 

PN-1, NP-21, 
NP-20, AM-11, 
NO-10, NP-15 

Trapp John C. Aviation Association 
of Santa Fe 

0011 2/9/2005 AM-5 

Uslan Steve U.S. Pilots Association 
& New Mexico Pilots 

Association 

2000 1/24/2005 AM-5, SA-3 

Vaughan Charles G. Vaughan & Cibola 
Ranch

0014 2/11/2005 NP-10, PN-1 

Vaughn Charles  2010 1/27/2005 GE-1 
West Leona & 

Jake 
 0043 4/22/2005 NP-3 

West Leona  2012 1/27/2005 AM-1, BI-10, NP-3 
Whelchel Mary  0018 2/14/2005 GE-1 
Williams Heidi Aircraft Owners and 

Pilots Association 
0017 2/14/2005 AM-2, SO-1, SA-1 

Wood Percy G.  0006 1/31/2005 AM-2, SO-1, 
AM-5, PN-2 

Woody Dwain Woody Investments, 
LLC

0042 6/16/2005 GE-1 

Woody Dwain  2021 1/28/2005 AM-7 
Young Col. Allan  0012 2/10/2005 NP-9 
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NMTRI Draft EIS Comment Response Table 

AM  = Airspace Management EJ = Environmental Justice PN = Purpose and Need 
BI = Biological Resources GE = General PR = Physical Resources 
CM = Cumulative LU = Land Use SA = Safety 
CU = Cultural Resources NO = Noise SO = Socioeconomics 
DP =  Description of Proposed  
  Action and Alternatives 

NP = National Environmental  
  Policy Act 

Letter # / 
Commenter # 

Response
Code Response

0003; 0008; 
0040; 2012; 
2015 

AM-1 As discussed in the Draft Environmental Impact Statement (EIS) Section 3.3.2.3, 
pilots are required to avoid direct overflight of populated areas and structures.  
Furthermore, the Federal Aviation Administration (FAA) and Department of 
Defense (DoD) have identified and published avoidance criteria for specific 
aviation-related or noise sensitive areas (NSAs).  Cannon Air Force Base (AFB) 
manages and is responsible for aircraft using the Pecos Military Operations Area 
(MOA) complex.  There are several NSAs under the Pecos MOA that Cannon 
pilots must avoid.  These areas are locally published at Cannon AFB for aircraft 
using Cannon’s airspace; Fort Sumner airport and the surrounding area is one of 
these NSAs.  If it appears that a pilot is violating avoidance requirements, please 
contact the Public Affairs Office at Cannon AFB.  

0003; 0004; 
0006; 0017; 
0022; 0033; 
0036  

AM-2 The New Mexico Training Range Initiative (NMTRI) Draft EIS recognizes 
commercial and general aviation and addresses potential environmental 
consequences to civil and general aviation that could result from implementation 
of the Draft EIS Proposed Action.  The Capitan MOA is not a part of the 
preferred alternative and the Capitan Air Traffic Control Assigned Airspace 
(ATCAA) was reduced in size in direct response to public and agency concerns.  
Appendix E and Draft EIS Sections 3.1 and 4.1.3 document Worth 3 flight activity 
and reflect the use of Worth 3 by civil aviation.  During NMTRI airspace 
discussions, Albuquerque Center proposed a transition to the Dallas-Fort Worth 
departure procedure that would minimize the impact to nonparticipating aircraft 
when Pecos MOA and/or Sumner ATCAAs are active.  The United States Air 
Force (Air Force) requested this to ensure the northern portion of the Pecos 
complex is deconflicted from air carriers to maximize safety and F-16 training 
missions.  The MOA “see and avoid” concept is described in Draft EIS Section 
3.1.2 and general aviation consequences are described in Section 4.1.3.   

0007  AM-3 To avoid the potential for impacts to civil air traffic, the Capitan MOA is not a 
part of the preferred alternative; and the Capitan ATCAA was reduced in size to 
Flight Level (FL) 180 - FL320 or as assigned.  It is activated approximately twice 
per month for two hours each.  The structure of the proposed Capitan ATCAA is 
described in the Final EIS Section 2.2.1.   

0034 AM-4 The NMTRI proposal is intended to support the existing training mission of New 
Mexico-based F-16 squadrons.  The Pecos airspace complex is not routinely used 
for F-16 pilots to train with Air National Guard or active duty air defense units or 
in combination with any ground units.  

0006; 0010; 
0011; 0013; 
0030; 0031; 
0033; 0038; 
2000; 2026 

AM-5 Potential impacts to civil and general aviation that could result from 
implementation of the Draft EIS Proposed Action are discussed in Draft EIS 
Section 4.1.3.1.  The Air Force is aware of, and sensitive to the fact that “terrain 
masking” in some areas associated with the NMTRI proposals west of the Pecos 
MOAs and under the expanded Pecos South MOA has the potential to affect the 
effective use of radar for tracking all aviation activity in the region, as well as 
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affecting timely communications with aircraft transiting the regions.  Neither 
military nor civilian pilots desire undue exposure to safety-of-flight risks.  
Potential impacts to civil and general aviation that could result from 
implementation of the Draft EIS Proposed Action are discussed in Draft EIS 
Section 4.1.3.1.  As stated in this section “Existing military training avoidance 
practices would be applicable to all the private airports.”  Part of those avoidance 
practices includes the publication of notices to airmen (NOTAMS) concerning the 
use of military training airspace.  Airmen are required under FAA rules to 
review such NOTAMs during preflight planning.  To avoid the potential for 
impacts to civil air traffic, the Capitan MOA is not a part of the preferred 
alternative; and the Capitan ATCAA was reduced in size to FL180 - FL320 or as 
assigned.  The Air Force does not have a requirement for Air Traffic Control 
(ATC) radar and ATC communications below the proposed Capitan ATCAA.  
Albuquerque FAA Center can see and communicate with traffic in the Capitan 
ATCAA.  Neither military nor civilian pilots desire undue exposure to safety-of-
flight risks.  (See response SA-1) 

2013 AM-6 Potential impacts to civil and general aviation that could result from 
implementation of the Draft EIS Proposed Action are discussed in Draft EIS 
Section 4.1.3.1.  When other unique aviation activities occur in military training 
airspace, the FAA coordinates with the Air Force to avoid exposing any party to 
risk.  High altitude balloon launches from Fort Sumner airport have been 
thoroughly planned and coordinated with Cannon AFB and Albuquerque Center 
to ensure safety is maximized. 

2021 AM-7 As discussed in Draft EIS Section 3.1.1, Congress has charged the FAA with 
management of the National Airspace System.  This question proposes leased 
land and private property rights under the airspace.  

2026  AM-8 Aircraft operating to and from the training airspace are under the control of Air 
Traffic Controllers.  The structure of the proposed airspace is described in Draft 
EIS Section 2.2.1.  Aircraft can fly no lower than 500 feet above ground level 
(AGL) in the Pecos MOAs.  Two standardized routes are used for entry in to 
Pecos – both entry points are on the east side of Pecos MOA.  Entry altitudes are 
14,000 to 15,000 feet above mean sea level (MSL). 

3010  AM-9 These text changes are incorporated in this Final EIS. 
0038 AM-10 The Air Force and FAA continue to work together to satisfy FAA Order 7400.2, 

Procedures for Handling Airspace Matters.
0020; 0023; 
0024; 0025; 
0026; 0027; 
0028; 0029; 
0032 

AM-11 The 27th Fighter Wing (27 FW) requested Sumner North ATCAA up to FL500 
during low air traffic density times as defined by Albuquerque Center and twice 
per month for large-force exercises (LFEs) (2 hour duration).  Currently, it is 
undetermined how many, if any, air carriers will be rerouted.  To avoid the 
potential for impacts to civil air traffic, the Capitan MOA is not a part of the 
preferred alternative; and the Capitan ATCAA was reduced in size to FL180 - 
FL320 or as assigned.  The Air Force does not have an ATC radar or ATC radio 
requirement below the Capitan ATCAA.  Visual Flight Rule (VFR) aircraft may 
transit MOAs.  Furthermore, flights responding to medical emergencies (life-
flights) are normally provided priority routing by Air Traffic Controllers.  This 
has been added to this Final EIS Section 2.2.1.1. 

0008  AM-12 F-16 pilots coming to Cannon AFB are qualified to fly the aircraft.  Pilot training 
requirements are specified for relevant training missions by Headquarters Air 
Combat Command (ACC) and Headquarters Air Force.  Pilots hone their skills 
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and maintain proficiency in each F-16 mission by using simulators and flying in 
military training airspace.  Pecos is subdivided into north and south, and high 
and low areas.  North high and low areas are active from 0800-2200 Monday-
Friday; south high is active from sunrise to sunset Monday-Friday; and south 
low by NOTAM only.  All other times will be posted by a NOTAM.  (See 
response AM-5) 

0008; 3006 AM-13 Cannon AFB personnel including Public Affairs are assigned by Air Force 
Manpower and do relocate to new bases around the world on a recurring basis.  
An April 26, 2005 review of records at Cannon AFB indicates that one pilot is still 
based at Cannon since 2001. 

0008  AM-14 Fuel consumption varies by specific aircraft type, altitude, and the 
intensity/duration of throttle settings used in flying.  For the F-16 flying in non-
afterburner straight and level state, the average fuel use of JP-8 at 18,000 feet is 
4,000 pounds per hour.    

3010 AM-15 27 FW, Headquarters ACC/A3A (formerly DOR), and Albuquerque Center 
mitigated airspace specifics from December 04 to July 05.  Airspace specifics 
discussed in the airspace proposal July 05 were agreed on by the Air Force and 
Albuquerque Center.  Under the airspace proposal, Jet Route J-74 (J-74) will not 
be moved.  To avoid the potential for impacts to civil air traffic, the Capitan 
MOA is not a part of the preferred alternative; and the Capitan ATCAA was 
reduced in size to FL180 - FL320 or as assigned.  Sumner North ATCAA would 
be created from FL180 to FL300 or as assigned by Albuquerque Center.  Sumner 
North ATCAA is requested to FL500 for LFEs twice per month and during low 
density air traffic times as determined by Albuquerque Center.   

3010 AM-16 The 27 FW, Headquarters ACC/A3A (formerly DOR), and Albuquerque Center 
mitigated airspace specifics from December 04 to July 05.  Airspace specifics 
discussed in the airspace proposal July 05 were agreed on by the Air Force and 
Albuquerque Center.  Under the formal airspace proposal, the creation of the 
Capitan MOA is cancelled.  In addition, the Capitan ATCAA proposed in the 
Draft EIS was reduced in size and is proposed in the Final EIS from FL180 - 
FL320 or as assigned.  This mitigation deconflicts instrument approaches into 
Ruidoso/Sierra Blanca airport. 

3010 AM-18 To avoid the potential for impacts to civil air traffic, the Capitan MOA is not a 
part of the preferred alternative; and the Capitan ATCAA was reduced in size to 
FL180 - FL320 or as assigned.  The Air Force is very safety conscious, especially 
concerning supersonic flight.  One of the primary reasons for NMTRI is to obtain 
supersonic airspace to enhance aircrew training in a safe environment.  NMTRI 
complies with Air Force supersonic aircraft instructions and operations.  NMTRI 
MOA airspace will be published on sectional charts and published in Flight 
Information Publication as supersonic flight starting at 10,000 feet MSL.   

0004; 0038 AM-19 The primary users of NMTRI airspace would be F-16s.  Wake vortices from an 
F-16 flying at 500 feet AGL break up before reaching ground structures.  This 
applies to various flight attitudes and speeds, even under very calm atmospheric 
conditions.  Transient users of NMTRI airspace can include larger aircraft.  
Under normal flight conditions, and all but rare atmospheric conditions, wake 
vortices from B-52 and B-1B low-altitude flights fail to generate sufficient 
velocities to damage structures and vehicles, or pose a hazard to people or 
animals on the surface.  Under infrequent circumstances, such as unusual aircraft 
maneuvers, damage could occur (Jurkovich and Skujins 2006).  The Air Force has 
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an established procedure for damage claims which begins by contacting the 
Cannon AFB Public Affairs Office.  

0038 AM-20 The Draft EIS Sections 4.1.3.1 and 4.8.3.1 describe the concerns of local pilots and 
the reasons why land use value is not affected by military training in the 
airspace.  There is no documentable difference in land values between land 
underneath the existing 500-foot MOA floor and land not underneath the MOA.  
Overflight effects upon people and animals are addressed in Draft EIS Sections 
4.5.2.1, 4.5.3.1, and 4.8.3.1.  Since the MOA floor is 500 feet AGL, aircraft do not 
come closer than 500 feet to any person, vessel, vehicle, or structure. (See 
responses SA-1 and SO-9)   

0001; 0034 BI-1 The potential effects of the ingestion of chaff filaments by cattle, sheep, or 
wildlife are discussed in the Draft EIS in Section 4.5.2.2.  Chaff filaments are 
about 1 inch in length and about the thickness of human hair.  The filaments 
disperse widely on release.  A study cited in Section 4.5.2.2 (Barrett and MacKay 
1972) found no negative effects (pre- and post-mortem) on calves.  Calves would 
only consume chaff if it was mixed in with molasses.       

0003 BI-2 The effects of aircraft noise on animals are reviewed in the Draft EIS in Section 
4.5.2.1.  The Draft EIS reviewed numerous documents that report on studies of 
the effects of low-altitude aircraft noise and sonic booms on livestock and 
wildlife.  Habituation of the animals to aircraft noise was documented.  
However, in Section 4.5.3.1, the Draft EIS does explain that animals can be 
startled by a particularly close or loud noise event.  The effect would be short-
lived and would not be expected to impact long-term health of the animal or 
population. 

0004 BI-3 The effects of aircraft noise on animals are reviewed in the Draft EIS in Section 
4.5.2.1.  This section indicates that, “For most wild species in the region of 
influence (ROI), no specific studies on their response to aircraft noise are 
available.  A discussion of general patterns of animal response to noise and 
published studies on effects of aircraft noise on wild and domestic animals is 
included in this discussion.”  Therefore, general conclusions are necessary in 
some cases.  

0004 BI-4 The effects of aircraft noise on livestock are reviewed in the Draft EIS Section 
4.5.2.1.  The total number of flights between 500 feet and 1,000 feet AGL is 
expected to remain the same and that total will be distributed in the expanded 
airspace.  This means that fewer low-level overflights are projected to occur 
within the existing Pecos MOA under any alternative (except for the No-Action 
Alternative). 

The public comments on the Draft EIS included four specific damage claims to 
ranch animals attributed to low-level overflights between 1994 and 2005 (see 
comments in this Chapter 6.0).  As the Draft EIS states and the commenter 
describes, cattle are particularly vulnerable to low-level overflights during end-
of-year roundups when cattle are concentrated in enclosed spaces.  

0004 BI-5 The effects of aircraft noise on animals are reviewed in the Draft EIS in Section 
4.5.2.1.  A study by Workman et al. (1992) concerning aircraft noise effects on 
pronghorn antelope has been added to this Final EIS and summarized in Section 
4.5.2.1.  An additional study by Luz and Smith (1976) has also been added.    

0008; 2015 BI-6 The methodology for analyzing whether the aircraft noise effects on animals 
would be significant is discussed in the Draft EIS in Section 4.5.1.  The term 
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“biologically significant” relates to the ability of a population of wildlife to 
survive and reproduce.  This phrase has been clarified in the text and defined in 
the glossary. 

0008 BI-7 A complete list of federally listed threatened and endangered species and State of 
New Mexico listed threatened, endangered, and sensitive species is provided in 
Appendix H of the Draft EIS.  A discussion of federally listed species that are 
extinct in New Mexico is in Section 3.5.2.3 of the Draft EIS.  This discussion is 
limited to species protected under the Endangered Species Act (ESA) and by the 
State of New Mexico and does not include other species that may no longer be 
locally occurring. 

The Draft EIS is intended to provide a succinct summary of the biological 
resources that could be affected by the Draft EIS Proposed Action and its 
alternatives and should not be considered an encyclopedic review of the natural 
history of a region. 

0038 BI-8 An impact discussion of noise from overflights on poultry has been added to the 
EIS analysis. 

2007 BI-9 A complete list of federally listed threatened and endangered species and State of 
New Mexico threatened, endangered, and sensitive species is provided in 
Appendix H of the Draft EIS.  Sandhill cranes are not listed as threatened, 
endangered, or sensitive under the ESA or by the New Mexico Department of 
Game and Fish (NMDGF).  Whooping Cranes are listed as endangered under the 
ESA and by the NMDGF.  However, they are not listed as potentially occurring 
in the affected counties of the ROI by NMDGF (NMDGF 2003) or the United 
States Fish and Wildlife Service (USFWS) (letter dated January 21, 2004).    

2012 BI-10 The effects of aircraft noise and sonic booms on domestic animals are reviewed 
in the Draft EIS in Section 4.5.2.1.  In this section, the effects on humans were 
discussed in relation to their interaction with agricultural resources.  The effects 
of sonic booms on humans are discussed in Section 4.2.  

Additional information is included in the Final EIS regarding the hatchability of 
eggs exposed to sonic booms.  As discussed in Section 4.2.3.1 of the Draft EIS, 
only 1 percent of the sonic booms associated with the Draft EIS Proposed Action 
and alternatives would exceed 4 pounds per square feet (psf).  Bowles and 
Seddon (1994) found no difference in the hatch rate of 4 groups of chicken eggs 
exposed to 1) no sonic booms (control group), 2) sonic booms of 3 psf, 3) sonic 
booms of 20 psf, and 4) sonic booms of 30 psf.  No eggs were cracked by the sonic 
booms and all chicks hatched were normal.   

3013 BI-11 The preparers understand the difficulty of field monitoring of population levels, 
however, explaining significance as “significant reduction in population size or 
distribution” is an appropriate metric and is commonly applied in impact 
assessment, especially with indirect effects, such as the effects of noise on 
populations.  If an effect is not large enough to be measurable, then its 
significance is questionable.   

In the specific case of lesser prairie-chickens, breeding is localized in leks, which 
are small areas within suitable habitat at which breeding displays and mating 
occur.  An F-16 flying at 500 feet AGL would leave a very small shadow because 
of the small size of the plane and the altitude.  With less than 1 percent of the 
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flights below 1,000 feet AGL, and the large area of airspace within which the 
flights could occur, the chances of an overflight or shadow crossing a particular 
lek during breeding season are very low and the chances of repeated effects of 
low-level overflight are even lower, given that most of the low-level activity 
would be concentrated over Melrose Air Force Range (AFR).  Given the 
infrequency of low-level (between 500 and 1,000 feet AGL) overflight described 
above and the expected resumption of normal breeding activities following a 
behavioral response if present,  the likelihood of a substantial effect on the local 
population related to aircraft overflight seems very low.  Furthermore, the 
likelihood of habituation to the noise from more distant overflights reduces the 
chances of a substantial effect even further. 

0038 BI-12 The Draft EIS Sections 4.5.2.1 and 4.5.3.1 identify the potential consequences to 
wild and domestic animals.  In addition, the Draft EIS Appendix G describes the 
noise effects on domestic animals.  (See response BI-23) 

0038 BI-13 The Air Force appreciates having these references brought to our attention.  After 
review, we find that they do not substantively affect the overall validity of the 
conclusions presented in the Draft EIS.  Many of the references cited deal with 
conditions that do not equate with those that would be encountered under the 
training airspace.  Those that do, generally support our overall assessment of 
impacts on livestock due to aircraft operations in the training airspace. 
Nonetheless, the Air Force has taken the available studies into consideration in 
revision of the Final EIS.  (See response BI-23) 

0038 BI-14 This reference, Espmark et al. (1974), was cited in the Draft EIS in Section 4.5.2.1. 
Espmark et al. (1974) “reported that impacts may be greater in gestating animals 
because they jumped backward in response to being startled.”  This statement 
misrepresents what Espmark et al. (1974) actually said (page 112).  Their article 
actually said “It is also possible that the effects of disturbances could be more 
severe for animals under other physiological conditions, for example gestation.”  
Moreover, Espmark et al. (1974) did not actually study this, but merely 
speculated this at the end of their document.  With respect to the comment about 
jumping backward in response to disturbance, Espmark et al. (1974) stated (page 
112) “Such a reaction is normally of no consequence to an animal out in the open 
field but might be dangerous for a tied up animal.”  

Comment BI-14 also states that Espmark et al. (1974) found that, “…cattle did not 
adapt to low-level flights when subjected to 10 flights at elevations between 
approximately 150 and 650 feet AGL over a two day period. “ The commenter 
states: “This is contrary to the Draft EIS assertion that livestock habituate.”  
However, Espmark et al. reported that the animals had reduced possibility to 
adapt to the low-level flights because of the limited number of overflights and 
the brief 2-day experimental period.  Espmark et al.’s overall conclusion was that, 
“Both cattle and sheep were less disturbed towards the end of the test period, 
thus indicating that adaptation [=habituation] had taken place.”  Espmark et al.’s
conclusion is completely consistent with the Draft EIS’s statement that research 
shows that livestock habituate.        

The commenter also fails to note that the studies by Espmark et al. dealt with 
exposure to overflights most of which were at lower altitude than would be 
encountered under the Draft EIS Proposed Action or alternatives.  As noted in 
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the Draft EIS, no sorties would be conducted at less than 500 feet AGL.  Further, 
less than 1 percent of the operational hours would be expended between 500 feet 
and 1,000 feet.  This works out to roughly 6.5 low-level sorties per day 
distributed over the full area overlain by the training airspace.  Given that much 
of such low-level flight as does occur would be concentrated over Melrose AFR, 
the actual exposure over most of the affected training space area would be much 
less than the levels examined in the referenced study. 

0038 BI-15 We have been unable to locate a study by Oda (1960) on dairy cows.  However, 
the Draft EIS cites more recent studies concerning dairy cattle production and 
these more recent studies were consistent the conclusions drawn in the Draft EIS.  

0038 BI-16 The Air Force appreciates their attention being drawn to the work by Head et al.
(1993) and recognizes the importance of the dairy industry in Chaves County.  A 
reference to this work has been included in the Final EIS.  Head et al. (1993) is a 
study of dairy cows, but the study, which involved exposure to recorded 
overflight noise of an F-4D Phantom at a distance of 125 feet and B-1B bombers at 
a distance of 415 feet, did not document negative effects on dairy cows.  
Moreover, neither the Draft EIS Proposed Action nor alternatives include 
lowering the overflight levels to less than 500 feet AGL.  

0038 BI-17 The Draft EIS Section 4.5.2.1 correctly cites Gladwin, D.N., D.A. Asherin, and 
K.M. Manci 1988.  Effects of aircraft noise and sonic booms on fish and wildlife: results 
of a survey of USFWS endangered species and ecological services field offices, refuges, 
hatcheries, and research centers.  U.S. Department of the Interior Fish and Wildlife 
Service (USFWS), National Ecology Research Center, Fort Collins, Colorado.  
NERC-88/30.  This is the publication listed in Chapter 6.0 (References).  The cited 
document is not a review of abstracts.  It summarizes the results of a survey of 
USFWS personnel at a variety of locations as indicated in the title.  

The commenter mistakenly refers to Gladwin, D.N., K.M. Manci, and R. Villella 
1988.  Effects of aircraft noise and sonic booms on domestic animals and wildlife: 
bibliographic abstracts.  USFWS, National Ecology Research Center, Fort Collins, 
Colorado.  NERC-88/32.  This document, a collection of noise–related research 
abstracts, is not cited in the Draft EIS.  

0038 BI-18 In the following responses to BI-18, the letters before paragraphs respond to 
lettered points made in Letter 0038.  The references in the comment and response 
are to Air Force 1993.  The Impact of Low Altitude Flights on Livestock and Poultry.
Vol. 8.  28 January. 

a and f) The observation that cattle in corrals or feedlots may stampede and 
injure themselves after low-level overflights was addressed in the livestock 
section of 4.5.2.1 and found to be a less than significant impact because the 
average noise exposure from subsonic flight would be comparable to that 
experienced in the current airspace, which has not resulted in significant 
negative impacts to livestock.  Low altitude aircraft (between 500 and 1,000 feet 
AGL) operations would occur less than 1 percent of the time.  Text was added to 
the EIS to clarify that “small enclosures” includes corrals and feedlots.  United 
States Forest Service (USFS) (1992, cited in the Department of the Air Force 1993) 
showed that adverse impacts on livestock only occurred when aircraft were less 
than 330 feet AGL, which is below the minimum overflight altitude (AGL) 
allowed in the proposed airspace, except over Melrose AFR.  Additionally, 
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Anderson (cited in Department of the Air Force 1993) reinforces the finding that 
minimal adverse impacts occur from low level overflights by examining 
livestock impacts from low altitude (500 feet AGL) overflight supersonic 
operations in the area around Naval Air Station Fallon, Nevada.  Anderson’s 
study found that 92 percent of the cattle showed no adverse response, while 8 
percent of the cattle showed a startle response by running less than 10 meters 
(Department of the Air Force 1993).   

b, the second c, and e) A loss of an animal to a farmer or farmers is a direct 
economic loss that could occur in the project area and losses to multiple farmers 
could affect the economy of the area.  This economic issue was addressed in the 
Draft EIS but was not identified as a significant impact.  The text states that 
“because the proposed NMTRI expansion of the airspace would not include an 
increase in the number of sorties, the likelihood of a particularly loud event (>95 
Sound Exposure Level [SEL]) occurring directly above an individual animal or 
human would be the same as current conditions.  Noise from supersonic flight 
would increase in all parts of the airspace, but at levels that would not be 
expected to significantly impact biological resources.  Resident wildlife and 
livestock experiencing new noise levels may initially react to the noise and may 
temporarily shift habitat use or activities as a result (Harrington and Veitch 
1991).  Based on previous studies (reported in Section 4.5.2.1), most wild species 
and livestock are expected to habituate and return to normal activities.”  Should 
a claim arise due to Air Force actions, the text states, the “Air Force has 
established procedures for dealing with damage claims that begin by contacting 
the Cannon AFB Public Affairs Office.”  

c) The statement that “a potentially high overall impact can occur if resources 
(i.e., livestock and poultry) are present in substantial numbers throughout the 
area under the airspace” could be true only if there were significant effects on the 
livestock.  However, the EIS evaluated impacts to livestock under the airspace 
due to low-level overflights and concluded them to be less than significant 
because the average noise exposure from subsonic flight would be comparable to 
that experienced in the current airspace, which has not resulted in significant 
adverse impacts to livestock, as explained further in this response above under 
“a.”  Espmark et al. (1974) subjected cattle to low altitude flights of 160 to 650 feet 
AGL and also found minor reactions from cattle, ranging from raising the head 
to running or walking less than 65 feet in response to the flyovers.  Studies have 
consistently suggested habituation to overflight noise, with reactions 
diminishing or disappearing with additional exposure. 

g) The EIS evaluated impacts to livestock under the airspace due to low-level 
overflights and concluded them to be less than significant because the average 
noise exposure from subsonic flight would be comparable to that experienced in 
the current airspace, which has not resulted in significant negative impacts to 
livestock.  Low altitude aircraft operations would occur less than 1 percent of the 
time below 1,000 feet AGL.  In, The Impact of Low Altitude Flights on Livestock and 
Poultry (Department of the Air Force 1993), three sources reviewed conclude that 
pregnant cattle are unaffected by overhead aircraft flights and two sources 
conclude that pregnant cattle are affected by overhead aircraft.  Data on altitude 
of overflights were not provided and the references were not generally available.  
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As noted in the Draft EIS, should a claim arise due to Air Force actions, the “Air 
Force has established procedures for dealing with damage claims that begin by 
contacting the Cannon AFB Public Affairs Office.”   

0038 BI-19 With regard to the selected quotations from the “Handbook of Veterinary 
Claims” by Milligan et al. (1983), it is noted, in general, that the damages 
documented in the selected quotes and elsewhere in the document are related to 
practices that are not part of the Draft EIS Proposed Action, and are principally 
related to flights that were considerably lower than 500 feet AGL.  As noted in 
the Draft EIS, no sorties would be conducted at less than 500 feet AGL.  Further, 
less than 1 percent of the operational hours would be expended between 500 feet 
and 1,000 feet.  This works out to roughly 6.5 sorties per day between 500 and 
1,000 feet AGL distributed over the full area overlain by the training airspace.  

The Air Force has an established process for investigating and paying claims for 
damages to livestock attributable to aircraft overflight.  Following are notes on 
the specific lettered paragraphs in the comment: 

a) This quotation is taken out of context.  The following sentence indicates that 
only about 22 percent of the claimed amounts were paid, the reduction in the 
amount paid being “primarily due to facts developed by the claims 
investigators.”  

b) In both of the turkey claims, the deaths occurred during extraordinary periods 
of high heat and humidity which caused the confined animals to succumb to heat 
stress, suffocation, or physical trauma when they bunched together following 
overflight.  It illustrates the Air Force’s established process for investigating and 
paying claims for damages to livestock attributable to aircraft overflight.  In one 
case, the overflights were at 150 to 200 feet AGL by multiple RF-4C Phantoms 
along an established Military Training Route (MTR).  This is considerably below 
the 500 feet AGL lower limit associated with the Draft EIS Proposed Action.  The 
overflight altitude in the other case was not given. 

c) In this example the overflight level was not given, but the rancher was 
compensated for the fair market price of three head of cattle for injuries suffered 
by three calves in a confined area. 

d) The damage awards referenced in this paragraph were associated with 
confined calves or feeder cattle injured by running into fences following low-
level overflight.  In two of the cases, the aircraft were B-52s flying low-level on 
military training routes.  In one of the reports the lack of previous exposure of 
the newly introduced calves to overflight was cited as a factor.  These examples 
again illustrate the Air Force’s established process for investigating and paying 
claims for damage to livestock attributable to aircraft overflight.  

With regard to the statement in the first paragraph of page 25 in comment letter 
0038, we note that the only “Exhibit S” we found attached to the letter was a 
photograph, not a copy of an Air Force Handbook.  Since there was no list of 
references cited attached to the letter, we assume that the reference in the 
comment was to the 1983 Handbook of Veterinary Claims discussed above.  The 
principal points in that document related to the comment are the following. 
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Timely investigation of possible livestock damage is a very important 
phase of the claims process. 
Qualified veterinarians or other experts can play an important role 
supporting a claims investigation in documenting damages and 
identifying causal, contributing, and confounding factors. 
Upon investigation, many of the claims of livestock damage attributed to 
overflight are also found to involve specific and atypical circumstances 
judged to contribute to or enable the damage.  Examples include stresses 
from episodes of high heat or humidity, weaning, confinement of 
animals within a small enclosure, a first exposure of naive animals to a 
very low-level overflight without an opportunity to habituate, and 
exposure to very low-level overflights. 
The altitude of the overflights to which damages were attributed, where 
known, was in many cases substantially lower than the 500 feet AGL 
minimum altitude of the Draft EIS Proposed Action and involved larger, 
noisier aircraft than the F-16s associated with the Draft EIS Proposed 
Action.   
A percentage of the claims received and investigated are found to be 
attributable to other factors unrelated to overflight. 
There is an established process for filing, investigating, and paying 
claims for damages to livestock attributable to aircraft overflight.  

0038 BI-20 Discussions of livestock and other related claims have been included in this Final 
EIS Section 4.8.3.1 and in this Chapter 6.0.    

0038 BI-21 The EIS describes the materials that could fall to the ground after chaff or flare 
deployment in the Final EIS Appendices A and B.  The pieces of materials 
include plastic and felt spacers and aluminum-wrapped mylar.  Additional 
details about flare wrapping material, provided through the Draft EIS process, 
have been included in Section 4.7.3.1 and Appendix B of this Final EIS.  Chaff 
and flare residual materials do not consist of heavy, sharp, metallic objects.  A 
review of literature cited did not yield any case of traumatic reticuloperitonitis 
attributed to a piece of chaff or flare residual materials.  The metallic piece to 
which the commenter refers was not a chaff or flare part (it was debris from the 
scene of an F-16 crash).  Information regarding traumatic reticuloperitonitis in 
general has been added to this Final EIS (Section 4.5.2.2). 

0038 BI-22 The Kovalcik and Sottnik (1971) study referenced in the comment was not 
accessible in original form to the preparers [Kovalcik, K., and J. Sottnik. 1971. 
Vplyv Hluku Na Mliekovú Úzitkovost Kráv [The Effect of Noise on the Milk 
Efficiency of Cows]. Zivocisná Vyroba, Vol. 16, Nos. 10-11, pp. 795-804.} 

According to secondary sources, this paper describes repeated immediate 
exposure to high intensity noise (about 105 decibels [dB]) and draws impact 
conclusions as a result of that exposure.  As described in the Draft EIS Section 
3.2.2.1, an F-16 at 500 feet AGL produces maximum A-weighted sound level 
(Lmax) of 107 dB and at 1,000 feet, 100 dB.  This means that, to replicate the effects 
of the study, F-16Cs would have to repeatedly fly at altitudes near 500 feet AGL 
directly over livestock (constrained within an enclosed area such as a pen).  The 
random nature of training overflights and the fact that the training aircraft are 
between 500 feet and 1,000 feet AGL only 1 percent of the time (Draft EIS Section  
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2.2.1.5) would indicate that the Kovalcik and Sottnik (1971) study results are not 
relevant to the Draft EIS Proposed Action or alternatives.  

0038 BI-23 The Air Force has reviewed the references cited in this comment to adequately 
respond to this comment.  Below is the review of the references in the order they 
appeared in the comment letter. 

U.S. Air Force, ALCM/Talon MOA Environmental Assessment (EA) (1997).  The 
comment letter cites conclusions from this EA that say that long-term effects on 
wildlife are unclear and that responses vary among species.  The NMTRI Draft 
EIS, Section 4.5.2.1, states: 1) “The literature indicated that the type of noise that 
can stimulate the startle reflex is highly variable among species” (page 4-30);  2) 
“However, species differ in their ability to habituate to aircraft noise” (page 4-
30), this is followed by an example; and 3) “McClenaghan and Bowles (1995) 
emphasized the research difficulty in distinguishing potential long-term effects 
on free-ranging wild population due to aircraft noise compared to other 
environmental factors.”  Variability in species response to noise and the lack of 
long-term studies of noise effects on wildlife are noted in the conclusions in 
Section 4.5.3.1 of the Final EIS.    

Workman et al. (1992), pronghorn antelope.  The comment letter states that 
Workman et al. (1992) “found that pronghorn would run when subjected to 
military jets flying at 5000 feet AGL.”  The commenter fails to mention (1) that 
the pronghorn used in the study “had no prior conditioning to aircraft 
disturbance”; (2) that the overflight was supersonic and accompanied by a sonic 
boom, in response to which the pronghorn ran a short distance; and (3) that on 
exposure to the third boom, the pronghorn did not run.  The primary objective of 
the Workman et al. (1992) study was to measure the change in heart rate and 
body temperature in response to various stimuli, including intruding humans, 
aircraft overflights, and sonic booms, not to study the behavioral response. 
Workman et al. (1992) concluded that heart rate rose in response to the animals’ 
first exposure to sonic booms and subsonic flyovers by F-16s, but that heart rate 
decreased in response to successive exposures which “indicates rapid 
habituation to the disturbance.”  Body temperatures were not affected.   

Luz and Smith (1976).  This study involved helicopters at 150 to 400 feet AGL, 
which is lower than the floor of the Draft EIS Proposed Action (500 feet AGL), 
and the Draft EIS Proposed Action does not include helicopters.  The Draft EIS,  
Section 4.5.2.1, notes many studies documenting animal responses to helicopters.   

Stockwell et al. (1992).  We did not find a Stockwell et al. (1992), however we 
reviewed a report by Stockwell et al. (1991), which evaluates and compares 
foraging efficiency of desert bighorn while being exposed to helicopter overflight 
versus while not being exposed to helicopter overflight.  Note that helicopters 
are not included in the Draft EIS Proposed Action or alternatives.  Foraging 
efficiency (an index of time allocated to feeding or searching for food relative to 
time spent scanning; it is not intended to convey information about assimilation 
efficiency) of bighorn sheep did decrease by 43 percent in winter; however, the 
comment letter did not interpret the summer results correctly.  Stockwell et al.
(1991) found that foraging efficiency decreased 17 percent in summer for one 
geologic stratum (Hermit Shale) that had helicopters that were typically closer 
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than another stratum (Supai Formation) where sheep also occurred during 
summer.  Because there were no habitat differences between the 2 strata, the 
authors combined the data for further analysis.  The combined data showed that 
there was no statistically significant difference in foraging efficiency when 
helicopters were present or not (control).  They estimated a disturbance 
threshold for helicopters with the summer data as 850–1,476 feet AGL.    

The comment letter claims that the effects of overflights on bighorn sheep were 
not addressed.  However, Draft EIS Section 4.5.2.1 discusses Krausman et al. 1998 
a peer-reviewed study regarding overflight effects on bighorn sheep and the 
study is included in Chapter 6.0, References.   

The comment letter provides a quotation from the ALCM/Talon MOA EA which 
includes 4 references that report on variable effects of low-level overflights on 
bighorn sheep.  These studies are discussed below and are included in the Final 
EIS.   

Krausman and Hervert (1983).  The commenter provides an incomplete 
discussion of the data reported in this study: “19% of sheep were greatly 
disturbed and ran from less than 330 feet to 1.2 miles.”  The 19 percent involves 6 
events, 4 of which occurred when the plane was <164 feet AGL and 2 of which 
were 164–328 feet AGL (Krausman and Hervert 1983).  These distances are far 
below the proposed floor of 500 feet AGL. 

MacArthur et al. (1979).  The comment letter states that bighorn ran in response 
to a helicopter that was 490–660 feet AGL and that this is “well above range of 
some overflights under the Draft EIS Proposed Action.”  As noted in Draft EIS 
Section 4.5.2.1, helicopters are known to induce the startle effect more readily 
than fixed wing aircraft.  Helicopters are not a component of the Draft EIS 
Proposed Action or alternatives so this study is not relevant.

Workman et al. (1992), bighorn sheep.  Comment BI-25 states that Workman et al.
(1992) reported that bighorns had an accelerated heart rate in response to jet 
aircraft overflights.  Although this is true for the bighorns’ first exposure, it is 
important to note that Workman et al. (1992) observed a decrease in heart rate 
with each successive exposure.  They concluded that, “There appeared to be a  
process of habituation with successive disturbances as reflected in the reduction 
of duration of elevated heart rate.” 

Lamp (1989).  In reviewing this preliminary study, we could find no reference to 
bighorn abandoning an area in response to flights 100–500 feet AGL.  Lamp 
(1989) reported that in 1 of the 28 observed reactions the bighorn sheep “roused 
and fled in response to 3 very low S3 Viking aircraft.”  (S-3 Vikings are 
moderately large swept-wing jets with two engines mounted on pylons under 
the wings).  In four of the 28 observations, reactions were minor, which included 
head raising and orienting towards the sound.  The average time for the sheep to 
return to normal behavior was 30 seconds.  Twenty-three of the 28 observations 
indicated no response by the bighorns. 
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Comment BI-23 states that “no long-term studies of overflights or noise are 
cited.”  No published long-term studies are available.  Section 4.5.2.1 of the Draft 
EIS indicates that the response of many animal groups has not been studied and 
that conducting long-term studies on noise effects on wildlife is problematic.  
“McClenaghan and Bowles (1995) emphasized the research difficulty in 
distinguishing potential long-term effects on free-ranging wild population due to 
aircraft noise compared to other environmental factors.”   

Krausman et al. (1993a, b).  Draft EIS Section 4.5.2.1 discusses the study by 
Krausman et al. (1998) regarding bighorn sheep.  That study, which appears in 
the peer-reviewed Journal of Wildlife Management, is included in the Chapter 
6.0, References.  Krausman et al. 1998 builds on the earlier results described in
Krausman et al. (1993a, b), which are unpublished contract reports on the same 
study discussed in the 1998 paper.  

Weisenberger et al. (1996).  This reference is included in the Draft EIS in Section 
4.5.2.1 and in Chapter 6.0, References.  Comment BI-25 states that, “it should be 
acknowledged in the Draft EIS that accelerated heart rate is an indication of 
excitement or stress in animals.”  This has been included in the Final EIS. 

Comment BI-23 also cites Weisenberger et al. (1996) in reference to the need for 
more studies on free-ranging animals.  Section 4.5.2.1 on page 4-30 of the Draft 
EIS acknowledges this need also … “Most studies of the physical effects (e.g., 
heart rate, blood chemistry) have been restricted to captive or semi-captive 
animals.”   

Ellis et al. (1991) and USFWS (1998):  Ellis et al. (1991) is included in the Draft EIS 
in Section 4.5.2.1 and in Chapter 6.0, References.   

The Biological Opinion by USFWS (1998) does not include original research but 
does include a literature review and identifies concerns with regard to studies 
conducted to date on raptors, focusing especially on Mexican Spotted Owl, 
which had been recently federally listed as a threatened species at the time of the 
Biological Opinion and had not been studied with regard to aircraft overflight.  
This species is located outside the NMTRI project area but had extensive 
occurrence under the airspace under the review in the 1998 Biological Opinion.  
Subsequent to the Biological Opinion, studies on the Mexican Spotted Owl and 
its response to overflight have been conducted (e.g., Johnson and Reynolds 2002). 

Johnson, C.L. and R.T. Reynolds.  2002.  Responses of Mexican Spotted Owls to Low-
flying Military Jet Aircraft.  USDA Forest Service Rocky Mountain Research 
Station Research Note RMRS-RN-12.  4 pages.   January 2002  

Comment BI-23 states that in the Draft EIS, “Information is drawn mostly from 
sources such as other military reports, internal government reports not subject to 
peer review, preliminary studies, studies not applicable to the Draft EIS 
Proposed Action, and telephone conversations to conclude that biological 
resources including protected species are not likely to be significantly impacted 
by the Draft EIS Proposed Action.”  This statement is incorrect.  In the Draft EIS 
in Sections 4.5.2.1 and 4.5.3.1, 34 references are cited.  Of these, 17 are in peer-
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reviewed professional journals; 7 are military (largely Air Force) documents or 
reports; 4 are government documents available to the public; 4 are from 
proceedings of professional meetings; and 2 are government documents not 
available to the public.  No telephone conversations or personal communications 
were used or cited in Draft EIS Sections 4.5.2.1 or 4.5.3.1.  Only one of the studies 
cited could be considered a preliminary study.  Concerning “studies not 
applicable to the proposed actions,” Section 4.5.2 indicates that because studies 
are not available for most species in the ROI, a general review of the literature on 
animal response to aircraft noise is given.   

With regard to the footnote 1 contained in this comment (letter 0038 page 25), the 
preparers appreciate the commenter pointing out that a specific paper included 
in the references section was not readily available to the public.  This reference 
was not cited in the analysis presented in the EIS, but was inadvertently included 
in the references list.  It will be taken out of the reference list in the Final EIS.   

3013 BI-24 The NMDGF identified the location of two Lesser Prairie Chicken Conservation 
Areas in De Baca and Roosevelt counties.  These Prairie Chicken Conservation 
Areas are on lands owned by the State of New Mexico.  Lesser prairie chickens 
are a candidate for listing under the ESA and are listed as sensitive by the State 
of New Mexico, as documented in Appendix H of the Draft EIS.  The potential 
impact to lekking prairie chickens was discussed in Section 4.5.3.1 of the Draft 
EIS.  The Prairie Chicken Conservation Area in DeBaca County is under the 
Pecos South Low MOA, which currently has an approved floor of 500 feet AGL.  
The Prairie Chicken Conservation Area in Roosevelt County is in the area 
identified as the “eastern expansion of the Pecos MOAs (Figure 2-2 of Draft 
EIS).”  Under the Draft EIS Proposed Action, this area would be newly exposed 
to low-altitude overflights (500 feet AGL).  Both Prairie Chicken Conservation 
Areas would experience new noise due to sonic booms.  The NMDGF is 
proposing that the Air Force restrict low-level flights over these Prairie Chicken 
Conservation Areas from 15 February to 15 June between 3:00 a.m. and 9:00 a.m.   

0040 BI-25 Limited studies have been conducted on aircraft overflight on livestock.  The 
studies cited reflect the best available information on potential impacts to 
livestock from aircraft overflights.  Additional studies on aircraft overflight on 
livestock and wildlife were reviewed and cited in this Final EIS.  

0004 CM-1 Cumulative impact analyses were prepared in accordance with the National 
Environmental Policy Act (NEPA) and Council on Environmental Quality (CEQ) 
guidelines and are found in Chapter 5.0 of the Draft EIS.  The selection of past 
actions is consistent with United States Environmental Protection Agency 
(USEPA) guidance which states that the NEPA document should consider how 
past activities have historically affected and will continue to detrimentally affect 
the resources of concern.  All relevant airspace actions within the region were 
described and assessed.  Special attention was given to including cumulative 
environmental considerations as early as possible to improve decisions.  The Air 
Force sought to develop partnerships with both federal and non-federal 
stakeholders early in the planning process to improve communication and avoid 
impacts wherever possible.  As described in the EIS, this included meetings and 
correspondence with local, state and federal representatives, as well as the 
general public, to identify their concerns and plan project elements to avoid  
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impacts.  The potential for cumulative impacts that could come from different 
elements of NMTRI were specifically addressed in this Final EIS Section 5.1.2. 

0038 CM-2 Chapter 5.1.1 describes the military, federal, and non-federal actions that have 
been considered in the cumulative impact analysis provided in Chapter 5.1.2.  
Additional information has been added to these sections of the Final EIS to 
address cumulative impacts.  However, with respect to the request for detailed 
analysis of the impacts of past actions, such as “the noise, traffic, and other 
effects from aircraft passing through the same airspace,” recent cumulative 
effects guidance by the President’s CEQ has emphasized that the review of past 
actions is required only to the extent it would inform agency decision making.  
CEQ Memorandum, “Guidance on the Consideration of Past Actions in 
Cumulative Effects Analysis” (June 24, 2005).  Apart from the general demand by 
the commenter to conduct such a theoretical analysis, no specific information has 
been provided to the Air Force during scoping or in comments on the Draft EIS 
that leads the Air Force to believe that such an analysis of past actions would be 
relevant to analysis of the impacts of the Air Force’s proposed action. 

0038 CM-3 As noted in Draft EIS Section 1.2.1 and 1.2.2, military aircraft have been training 
with air-to-ground munitions in the Pecos Airspace Complex and Melrose AFR 
since 1943.  The specific types of aircraft and their dates of operations within the 
airspace are presented.  The cumulative effects analysis considered and 
evaluated all past, present, and reasonably foreseeable future actions with a 
potential to produce cumulative effects.  As described in the Draft EIS Section 
5.1.1.1, several of these actions were identified in the baseline or existing 
conditions, which is an appropriate and accepted method for evaluating many 
types of effects, for example noise, in NEPA analyses.  The Draft EIS considers 
activities since 1994 and includes information available on actions announced 
between November 2005 and May 2006 (see Section 5.1.1.1).  In each of these 
analyses, impacts that could affect wildlife were addressed as they are in this 
proposal.  Since then, the noise levels have changed intermittently for the last 10 
years due to U.S military support of No Fly Zones in the Middle East and 
Operation Iraqi Freedom.  Noise effects on wildlife tend not to be cumulative.  
As discussed in the biological resource analysis, the literature indicates for many 
different types of animals in many different types of environments that 
responses of unconfined wildlife to aircraft overflight, if any, are minor and 
transitory in duration, and response from wildlife diminishes with successive 
exposures, indicating habituation.   

Additionally, no significant adverse effects on habitat have been associated with 
aircraft overflight in the project area.  The analysis in Chapters 4.0 and 5.0 
indicates no substantial effects of chaff and flare use on the physical or biological 
environment.  The M-206 flare is currently analyzed for use in the training 
airspace.  The M-206 flare can be used either in training or in combat depending 
upon the anticipated threat.  The M-206 flare is described in the Draft EIS, 
Appendix B.  However, during public hearings on the Draft EIS, materials were 
presented by a commenter that were subsequently identified as coming from a 
Multi Jettison Unit (MJU)-7 type flare.  Such flares are not analyzed for use in the 
Pecos MOA/ATCAA or any NMTRI proposed airspace.  The Air Force has 
implemented standing instructions to brief pilots training in the existing or 
NMTRI proposed airspace that only RR-188 chaff canisters or M-206 or  
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equivalently sized flares are permitted for training use within the MOAs and 
ATCAAs.  

2015 CU-1 Existing conditions for cultural resources are found in the Draft EIS in Section 
3.6.  Only those resources that are listed on the New Mexico State Register or the 
National Register of Historic Places (NRHP) are listed in Draft EIS Section 3.6.2, 
Table 3.6-1.  These resources are concentrated in Fort Sumner.  Cultural resources 
that may be eligible or potentially eligible for the State or National registers are 
mentioned in Section 3.6.2.2.  Although cultural resources that are not listed on 
either register may still be subject to impacts under NEPA, no such impacts have 
been specifically identified.  It is beyond the scope of the Draft EIS Proposed 
Action or alternatives analysis to identify and evaluate unlisted properties for 
NRHP eligibility.   

3007 CU-2 Issues and concerns for cultural resources are discussed in Section 4.6.2 of the 
Draft EIS.  Your concerns regarding possible effects from the Draft EIS Proposed 
Action have been addressed through edits to Sections 3.6 and 4.6 of this Final 
EIS.

3007 CU-3 The affected environment for cultural resources is found in the Draft EIS in 
Section 3.6; environmental consequences are presented in Section 4.6.  Your 
background information concerning the traditional cultural uses of Fort Sumner 
State Monument, interaction with the Air Force, and concerns over maintenance 
of the existing NSA have been addressed through textual changes in Sections 3.6 
and 4.6 of this Final EIS. 

2015 CU-4 The Draft EIS was prepared with the best available information.  The Air Force 
sought the additional sources suggested during the public comment period.  The 
monograph that commenter refers to was not publicly available. 

0007 DP-1 To avoid the potential for impacts to civil air traffic, the Capitan MOA is not a 
part of the preferred alternative; and the Capitan ATCAA was reduced in size to 
FL180 - FL320 or as assigned, which will deconflict F-16s from most general 
aviation traffic that fly below FL180.  

0038 DP-2 As stated in Chapter 1.0 of the Draft EIS, Section 1.2.2, the military training 
airspace for combat training associated with NMTRI includes ATCAAs, MOAs, 
and Restricted Areas that comprise what is termed the Pecos complex.  Section 
1.2.2 explains that there are no proposed changes to MTRs that traverse the Pecos 
complex.  These MTRs are discussed in Section 3.1.2.  Neither the configuration 
nor use of the MTRs would be affected by NMTRI.  The Draft EIS clearly 
described the effects of proposed changes in airspace use by addressing the 
environmental consequences to resources underlying the ATCAAs and MOAs. 
Comments on the Draft EIS recommended including the baseline aircraft MTR 
use as well as any changes in airspace use associated with NMTRI proposals.  In 
response to the comment, the Air Force has assessed the noise levels on MTR 
segments traversing the Pecos complex.  When compared with Table 4.2-2 of this 
EIS, the levels presented below are within the levels projected for the Pecos MOA 
complex.
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Noise Levels of MTRs Traversing the Pecos MOA Complex1

Notes: 1. This is for all F-16s, flying at 500 feet AGL.  In lieu of actual busiest month  
  operations data, this is calculated from 1/12 of annual operations.  All  
  operations are assumed to be daytime. 
 2. Noise level estimated at 4 nm route width. 
 3. Noise level estimated at 30 nm route width. 
 Ldnmr = Onset-Rate Adjusted Monthly Day-Night Average Sound Level

ROUTE WIDTH
MTR

Annual 
Operations 32 8 10 453

VR-100/125 375/year 
<43.0 
Ldnmr 41.7 Ldnmr 40.7 Ldnmr

<36.0 
Ldnmr

IR-113 26/year 
<31.4 
Ldnmr 30.9 Ldnmr 29.1 Ldnmr

<24.4 
Ldnmr

VR-
1107/1195 272/year 

<41.6 
Ldnmr 40.3 Ldnmr 39.3 Ldnmr

<37.3 
Ldnmr

2019; 3010 DP-3 Certain aspects of Alternative A, the preferred alternative, including floors and 
ceilings, have been clarified as a result of the Draft EIS process. These 
clarifications have been incorporated in this Final EIS as mitigations by 
avoidance to reduce the potential for significant airspace impacts.    

0038 DP-4 The Draft EIS Proposed Action, Alternative A (the preferred alternative), and 
Alternative B offer different airspace modifications to meet the purpose and need 
for action.  These alternatives are designed to meet airspace changes as described 
in the purpose and need for NMTRI.  The primary, but not sole, impacts of the 
action are related to airspace management.  The impacts under these alternatives 
may be similar for resources not markedly affected by the specific differences 
between the actions considered.  Other resources, such as airspace management, 
may show substantial differences.   

0038 DP-5 The No-Action Alternative is described in paragraph 1 of Section 2.2.4 of the 
Draft EIS.  This description is accurate.  The Draft and Final EIS Chapter 1.0 
describes the limitations to Cannon airspace, the mission and tactics needed for 
Cannon aircrews, and the current airspace constraints.  The description in 
Section 2.2.4 could repeat all of Chapter 1.0, but that is neither desired nor 
required in an EIS. Section 2.2.4 correctly and adequately summarizes the No-
Action Alternative. Additional details of training foregone by the No-Action 
Alternative are comprehensively presented in Chapter 1.0, Purpose and Need.  
The effects of the No-Action Alternative are addressed for each resource section 
of Chapter 4.0, Environmental Consequences.  In general, the resource specific 
discussions note that the level of Air Force operations in the area would remain 
unchanged, and as a result no change in environmental conditions over baseline 
conditions would be expected to arise.  Any effects currently experienced by a 
given resource would continue to be experienced.  However, selection of the No-
Action Alternative would not exacerbate or mitigate any such effects. 

0036; 3010 DP-6 Part of the lateral expansion of Pecos MOA is included in the “shadow” of the 
White Sands complex.  Albuquerque Center agreed on the airspace proposal 
specifics submitted to the FAA by the Air Force on 12 July 05.  Military training 
airspace and physical dimensions were mitigated and agreed on by the Air Force 
and Albuquerque Center to maximize the NMTRI mission without unduly 
impacting the National Airspace System Commercial aircraft crossing the Pecos 
MOA/ATCAA as part of the described White Sands “Shadow” area are included 
in the aircraft numbers presented in Draft EIS Sections 3.1, 4.1, and Appendix E. 
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Clarifications to Alternative A, the preferred alternative, have been incorporated 
into this Final EIS in response to information provided during the public review 
of the Draft EIS. 

0038 DP-7 Chapter 2.0 of the Draft and Final EIS presents the proposed action and 
alternatives.  Criteria for developing the proposed action and application of 
criteria and considerations to develop the proposed action and alternatives are 
presented in Section 2.1.  In accordance with 40 Code of Federal Regulations 
(CFR) 1502.14, the Draft and Final EIS reviews all reasonable alternatives and 
explains alternatives which were considered but not carried forward for detailed 
study.  Alternative A, the preferred alternative, has been clarified in response to 
the EIS process as noted in response DP-3. 

0027 EJ-1 Sections 3.9 and 4.9 of the Draft EIS consider low income communities and the 
minority and youth population under the airspace.  There are no known studies 
of unborn children and unborn animals in Roosevelt County. 

 GE-1 Public and agency involvement is an important part of the NEPA process, and all 
letters and their associated comments whether bracketed or not are taken into 
consideration by the Air Force in its decision making process.  The Air Force 
would like to express appreciation for your comments and participation in the 
NEPA process. 

0040 LU-1 Section 4.7 of the Draft EIS describes impacts to land use including ownership 
and Section 4.8 discusses the effects of noise on property values.  Residential 
property values in the vicinity of airfields in general are affected by a variety of 
non-noise factors such as national, regional, and community economic 
conditions; national and regional trends in employment, inflation and interest 
rates; local population changes; and real estate development.  A recent study 
indicates that aircraft noise, “is predictably unrelated to residential property sale 
prices in the vicinity of Langley Air Force Base [and]…strongly suggests a lack of 
causal relationship as well” (Fidell et al. 1996a).  The study of property near 
Langley AFB found property sales trends to be historically similar within and 
outside of the 65 Day-Night Average Sound Level (DNL) and above noise 
contours.  While the property value study does not specifically address the 
overland training airspace associated with the Draft EIS Proposed Action which 
is more rural in character, property values are likely to be affected by similar 
types of factors.  Noise levels are expected to remain below 45 Onset-Rate 
Adjusted Monthly Day-Night Average Sound Level (Ldnmr) under the MOAs 
under both baseline and project conditions (see Table 4.2-2 in the Draft EIS).  
While property values may be affected by local perceptions of environmental 
issues, such as noise exposure, the complex interaction of multiple economic and 
real estate factors makes the estimation of such effects highly speculative. 

3006 LU-2 Section 4.7 describes the impacts to land uses including ownership.  The NMTRI 
proposal involves strictly a change in airspace and not a land acquisition.  
Therefore as stated in Section 4.7.3, a change in ownership is not expected as a 
result of the Draft EIS Proposed Action or alternatives.  Potential impacts from 
overflights on land are found in numerous sections of the Draft EIS including 
4.2.3 Noise, 4.3.3 Safety, 4.4.3 Physical, 4.8.3 Socioeconomics, etc.   

0038 LU-3 The effects of aircraft overflights and noise in human resources are discussed in 
both Sections 4.7 (Land Use) and 4.8 (Socioeconomics).   
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It is difficult to assess potential impacts on individual lifestyles.  Various 
conventional lifestyles may be potentially affected by the proposal including 
farming and ranching, recreation, and military.  The military has been 
conducting military aircraft operations in the area for 60 years.  Projected 
military operations and associated changes to the noise environment are 
described in the Draft EIS.  Over the years, Cannon AFB has created a No Fly 
Zone over the commenter’s property. 

0001 NO-1 The effects of sonic boom on windows and adobe houses are found in the Draft 
EIS in Sections 4.2.2 and 4.2.3.  Rattling of windows may occur, and is part of the 
annoyance aspect of sonic booms.  Annoyance is subjective.  It is expected that 
some individuals, especially near the center of the airspace, may be annoyed.  
The Capitan Mountain area is outside the proposed supersonic airspace.  The 
potential for damage to windows or adobe is extremely small. 

0003; 0005 NO-2 The effects of noise and sonic boom on various types of structures are found in 
the Draft EIS in Sections 4.2.2 and 4.2.3, and Appendix G.  Sonic booms do not 
pose a risk to wells or cement structures in good condition.  As noted in Section 
4.2.3.1, the Air Force has established procedures for damage claims.  

0038 NO-3 The Air Force complies with all applicable Federal Aviation Regulations.  The 
Air Force establishes avoidance areas as needed to avoid sensitive locations.  
Such locations are identified in flight charts and related documentation.  One 
percent of training flights would continue to be between 500 feet AGL and 1,000 
feet AGL, and the majority of time spent at these altitudes is over Melrose AFR. 

0015 NO-4 The environmental consequences of sonic booms from the Draft EIS Proposed 
Action are found in Draft EIS Section 4.2.3.  It is expected that some individuals, 
particularly toward the center of the airspace, will be annoyed.  The community 
of House is near the edge of the airspace, and (as illustrated in Figure 4.2-2) will 
experience about one-tenth the sonic boom exposure as the center of the airspace.  
That corresponds to, on average, a boom once every two weeks 

0016 NO-5 The current noise and sonic boom environment is described in the Draft EIS 
Section 3.2.2, and the noise and sonic boom environment under the Draft EIS 
Proposed Action is described in Sections 4.2.2 and 4.2.3.  A summary comparison 
of aircraft noise is presented in Table 4.2-2.  Operations and jet noise in the 
community of House will not increase.  Sonic booms will increase.  The 
community of House is, however, near the edge of the airspace, and (as 
illustrated in Figure 4.2-2) will experience about one-tenth the sonic boom 
exposure as the center.  That corresponds to, on average, a boom once every two 
weeks.

2001 NO-6 Approximately 1 percent of training time would be between 500 and 1,000 feet 
AGL as described in Section 2.2.1.5 of the Draft EIS.  This does not represent a 
change from current training flights.  The expanded airspace proposed under 
NMTRI would mean that some land areas under the airspace would experience 
more noise and some areas would experience less from the distributed training 
flights.   

2001 NO-7 The environmental consequences of sonic booms from the Draft EIS Proposed 
Action are found in the Draft EIS Sections 4.2.3.  As stated in the Draft EIS, some 
individuals, particularly toward the center of the airspace, are expected to be 
annoyed by an increase in sonic booms. 

2004 NO-8 The environmental consequences of noise from the Draft EIS Proposed Action 
are found in the Draft EIS Sections 4.2.3 (people and structures) and 4.5.3 



 New Mexico Training Range Initiative EIS 

Page 6-246 6.0 Comments and Responses 

Letter # / 
Commenter # 

Response
Code Response

(wildlife).  Effects on land use are discussed in Section 4.7.3.  While individual 
responses to noise vary, analysis shows that overall there is little or no 
expectation of adverse impact in the area affected.  The Draft EIS Proposed 
Action will cause no changes in noise in the Beak MOA. 

0020; 0023; 
0024; 0025; 
0026; 0027; 
0028; 0029; 
0032; 0034 

NO-9 The potential for damage from sonic booms is discussed in Sections 4.2.2 and 
4.2.3 of the Draft EIS.  The damage probabilities cited in Section 4.2.2 are very 
low.  In some cases, damage from sonic booms may be difficult to distinguish 
from deterioration due to weather or age.  There is, however, a possibility of 
damage to susceptible structures.  If a sonic boom causes damage, the Air Force 
has established procedures for claims. 

0020; 0023; 
0024; 0025; 
0026; 0027; 
0028; 0029; 
0032 

NO-10 Noise consequences of the Draft EIS Proposed Action are described in the Draft 
EIS Sections 4.2.2., 4.2.3, 4.5.2, and 4.5.3.  Background information on noise and 
its effects may be found in Appendix G.  Studies used in the analysis are cited.  
All documents cited will be part of the Administrative Record for this action, and 
will be available for inspection. 

0033; 0032; 
0038 

NO-11 Noise consequences of the Draft EIS Proposed Action are described in the Draft 
EIS Sections 4.2.2., 4.2.3, 4.5.2, and 4.5.3.  Background information on noise and 
its effects may be found in Appendix G.  The conclusions in the Draft EIS are 
based on a large body of mainstream scientific data. 

0034 NO-12 The consequences of noise on animals are addressed in the Draft EIS Sections 
4.5.2 and 4.5.3.  Noise levels resulting from the Draft EIS Proposed Action and 
alternatives were computed by state-of-the-art models described in Section 3.0 of 
Appendix G.  The Draft EIS Proposed Action does not involve any change in 
activity at Cannon AFB.  The total flight activity from Cannon AFB is not 
projected to change as part of NMTRI. 

0038 NO-13 The recreational activities in the ROI are recognized in the Draft EIS.  Fidell and 
Silvatti (who are independent consultants, not Air Force researchers) have 
assessed noise impacts on outdoor recreationists.  An interesting finding in a 
recent study by Fidell (Fidell, White, and Sneddon 2003) is that most of the noise 
experienced by recreationists is self-generated.  That study was also of interest 
because it included observer-based measurements and noise monitoring at fixed 
locations.  An earlier study by Fidell, Silvatti and others (1996b) (Fidell, S., 
Silvatti, L., Howe, R., Peasons, K. Tabachnick, B., Knopf, R., Gramann, J., and 
Buchanan, T., “Effects of aircraft overflights on wilderness recreationists,” J. 
Acoust. Soc. America, 100 (5), November 1996) showed that a Schultz-like curve, 
offset 7 dB from the standard community noise Schultz curve, was a good 
predictor of annoyance by recreationists in National Forest Service wilderness 
areas.  This contradicts the opinion of Harrison et al. that the assumptions and 
methodology of the Schultz curve are not appropriate for wilderness areas, but 
certainly supports a conclusion that the criteria in wilderness areas should be 
different than those in communities. 

While the results of Fidell et al. (1996) indicate that conventional noise analysis 
methodology is applicable to wilderness areas, studies of aircraft noise in 
National Parks have suggested that the most important noise quantity is the time 
that outside noise events are heard.  Background information on the National 
Park Service’s time audible analysis may be found in “Report on Effects of 
aircraft Overflights on the National Park System,” July 1995, a report to Congress 
pursuant to Public Law 100-91.  Figure 6.8 of that report shows dose response of 
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park visitors annoyance versus the percent of time aircraft are audible.  The 
figure contains data only for times greater than 1 percent.  The Park Service has 
subsequently concluded that natural quiet in the Grand Canyon would be  

restored if tour aircraft were audible no more than 25 percent of the time in 50 
percent of the park. 

Table 4.2-2 of the Draft and Final EIS presents the number of audible events for 
the Proposed Action.  The total time associated with these events is less than 1 
percent, which is well within the criteria the Park Service has established. 

There are, of course, no National Parks in the ROI, and the National Park Service 
criteria are based on a specific park situation.  The work presented in Fidell et al.
(1996), which is based on the exposure of recreationists in National Forest Service 
wilderness areas and is relatable to the Schultz curve, could have been used for 
the current analysis.  The National Park Service practice is, however, also 
observer-based in real recreationists situations, and we consider it to be 
applicable to the kind of occasional noise associated with the Proposed Action.  
The margin between the projected noise and the thresholds applied to parks is so 
large that no risks are expected. 

0038 NO-14 Section 4.2.2 of the Draft EIS identifies the form of the Schultz curve referenced in 
the analysis.  This is the form endorsed by the Federal Interagency Committee on 
Aircraft Noise, whose members include the USEPA and the National Park 
Service, as well as DoD, FAA, National Aeronautics and Space Administration, 
and the Department of Housing and Urban Development.  We are aware of 
opinions such as those presented by Miedema.  Because of the controversy and 
complexity associated with those diverse models, analyses such as Miedema’s, 
although scientifically interesting, are not accepted as the best available 
technology.

0025; 0038 NO-15 A quantitative analysis of sonic booms associated with the Draft EIS Proposed 
Action may be found in Draft EIS Section 4.2.3.  Sonic boom exposure will increase, 
as stated.  The greatest sonic boom exposure, in the center of the airspace, will be 
C-weighted Day-Night Sound Level (CDNL) of 52 dB.  This level of exposure will 
not have significant adverse effects.  It is recognized that some individuals will be 
annoyed by sonic booms, and there is potential for occasional damage. 

Historic damage claims are recognized in the analysis.  The damage possibilities 
presented in the Draft EIS (Section 4.2 and Appendix G, Table G-3) are derived from 
damage experience and claims.  The sonic boom damage claim presented as Exhibit 
M - a broken window - is the kind of damage that can occur from time to time. 

0038 NO-16 The noise analysis methodology and models are described in detail in Appendix 
G of the Draft EIS, and are cited in the body of the document, particularly 
Sections 3.2 and 4.2.  The methods and models represent the best available 
technology, and are the state of the art. 

The FY96/97 Environment, Safety and Occupational Health Strategic Plan 
attached as Exhibit P is not Air Force policy, and was never actually published 
by the Air Force.   
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DNL does not account for the surprise effect of the sudden onset rate of high-
speed aircraft noise, and by itself would underpredict noise effects.  That is the 
reason the Air Force sponsored the development of the Ldnmr metric presented in 
the cited works by Plotkin and Stusnick.  Those studies followed well-established 
processes for quantifying loudness effects.  Subjects were selected from rural 
populations that were exposed to this type of noise.  The importance of the onset 
rate effect was initially identified from anecdotal accounts of residents in a 
sparsely populated Western ranching area.  The onset rate adjustment embodies 
in Ldnmr is recognized by the scientific community, and is standardized in 
American National Standards Institute S12.9 Part 4, cited above. 

0038 NO-17 Most of the mitigation measures suggested are generally not feasible or are 
nonexistent for military aircraft, and many are not commonly practiced for any 
aircraft.  There are no quiet versions of the aircraft that require this airspace, nor 
are there add-on mufflers for any jet aircraft.  Noise cancellation is not available 
for practical application to in-flight noise from any type of aircraft, and will 
probably never be feasible for high-performance military aircraft.  Altitudes, 
maneuvers and number of operations are dictated by training needs. 

Sound insulation is an effective solution for structures around airports, where 
noise exposure is regular and frequent.  It carries some adverse effects itself, such 
as the need to seal windows.  It has never been regarded as a cost effective 
measure for this kind of noise environment, where noise events are infrequent as 
quantified in Table 4.2-2 of the Draft EIS. 

0040 NO-18 The predicted noise and sonic boom levels associated with the Draft EIS 
Proposed Action may be found in the Draft EIS Section 4.2.  Effects on people 
and structures are analyzed in Section 4.2, and effects on animals are analyzed in 
Section 4.5.3.  Further background on noise and its effects is presented in 
Appendix G. 

Noise is quantified in terms of Ldnmr (an annual average, similar to DNL but 
incorporating a penalty for the nature of high speed aircraft noise), the maximum 
level Lmax, and the SEL.  Sonic booms are quantified in terms of CDNL (an annual 
average, similar to DNL but recognizing the low-frequency content of sonic 
booms) and the peak overpressure. 

The USEPA-identified level of 55 dB is DNL, an annual average metric.  The 
Ldnmr metric was designed to work on the same scale as the DNL metric, with the 
major difference being that the Ldnmr metric assesses a penalty of up to 11 dB to 
account for added annoyance caused by high-speed aircraft overflights. 

There are always individual events whose levels exceed the average.  Table 4.2-2 
shows both the annual average level Ldnmr (which may be compared to USEPA’s 
identified level of 55 dB), plus the number of times that noise from single events 
exceed a sound exposure level of 65 dB.  The single event information provides a 
description of how often an aircraft might be heard.  USEPA’s analysis accounted 
for the presence of individual noise events.  For reference, Figure G-1 in 
Appendix G shows the individual sound levels associated with some common 
sounds. 
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The sonic boom environment varies across the airspace, as shown in Figure 4.2-2.  
The stated numbers of sonic booms corresponds to the maximum in the center of 
the airspace, where CDNL is 52 dB.  Elida is near the edge of the airspace, where 
the sonic boom environment is about 10 dB lower.  That corresponds to a sonic 
boom about once every two weeks, on average. 

0038 NO-21 The FY96/97 Environment, Safety and Occupational Health Strategic Plan 
attached as Exhibit P is not Air Force policy, and was not published by the Air 
Force.  However, all of the needs listed in the Environment, Safety and 
Occupational Health document have been addressed in the development of the 
methodology over the last ten years.   

0008; 0038 NP-1 This NMTRI Draft EIS has been prepared in accordance with NEPA (42 United 
States Code [USC] 4321-4347), CEQ (40 CFR § 1500-1508), and 32 CFR 989, et seq., 
Environmental Impact Analysis Process (formerly known as Air Force Instruction 
[AFI] 32-7061).   

0040 NP-2 The NMTRI proposal addresses current Air Force training requirements for the 
F-16.  No future alteration of airspace, basing of additional squadrons, or 
conversion to different aircraft was contemplated for the NMTRI proposal.  
However, should the Air Force propose to alter any of these in the future, 
appropriate action would be taken in accordance with the requirements of 
NEPA, with the involvement of appropriate government agencies and public.  
Section 5.1 identifies and discusses cumulative actions, including the recent Base 
Realignment and Closure decision and proposed mission change at Cannon AFB. 

0005; 0038; 
0040; 0043; 
2012; 3006 

NP-3 The Military Claims Act, 10 USC 2733, provides a mechanism for the payment of 
claims resulting from non-combat activities by the Air Force, including sonic 
booms caused by the operation of military aircraft.  The Air Force is committed 
to promptly investigate any claims for damages to property or livestock caused 
by Air Force overflights, and to make payments as permitted under federal law.  
Claims alleging damage are thoroughly investigated by the Air Force on a case-
by-case basis.  This ensures that the Air Force meets its obligation to both the 
claimant and the tax-paying public. At Cannon AFB an established procedure for 
filing a claim may be initiated by contacting the Public Affairs Office.  

0008 NP-4 The New Mexico State University College of Business calculated the 2004 
economic impact of Cannon AFB to be:  gross receipts of $212,500,000; value 
added of $122,190,000; and employment of 6,850. 

0008 NP-5 Expenditures on the EIS are required to fully meet NEPA procedures, which 
include public hearings.  Nearly all individuals at the NMTRI public hearings 
who represented the Air Force and provided information to the public were 
salaried employees who received no additional compensation for their support 
of the evening public meetings.   

0008; 2015 NP-6 Chapter 8.0 presents the list of preparers for this EIS as required by 40 CFR 
1502.17.  As presented, each analyst possesses the necessary qualifications to 
prepare the applicable portions of the Draft EIS.  Many of these individuals have 
worked in the southwestern United States during their careers.  

0008 NP-7 The cover sheet provides a summary statement of the environmental impact 
analysis.  Chapter 4.0 presents the analysis for all environmental resources and 
discusses in detail potential effects for the Draft EIS Proposed Action and 
alternatives. 

0008 NP-8 As discussed in Section 2.4, some environmental resources were not carried 
forward for separate evaluation in this EIS because it was determined that 
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implementation of the Draft EIS Proposed Action or any of the alternatives 
would be unlikely to affect those resources.  This approach is consistent with 40 
CFR 1506.3.  Air quality is one of the resources not analyzed in this document.  
NMTRI does not propose any changes in the number of training flights, jet fuel 
use, or emissions.  Air quality within the area is currently in attainment for 
federal and state standards and no element of the Draft EIS Proposed Action or 
alternatives are anticipated to have any affect on these standards since no 
demolition, construction, or changes in aircraft sorties are anticipated. 

0012; 0020; 
0023; 0024; 
0025; 0026; 
0027; 0028; 
0029; 0032; 
0041; 2007 

NP-9 NMTRI does not propose any changes to Melrose AFR dimensions, use, or 
management.  Melrose AFR is currently managed to provide adequate 
vegetation for long-term environmental quality.  Recent weather conditions 
increased vegetation growth on the range and throughout the surrounding area.  
Any effects of this vegetation growth are not related to NMTRI.  Oil and gas 
leasing is based upon complex national and international economics.  No part of 
the proposed NMTRI action would affect any decisions regarding oil or gas 
leasing within the ROI. 

0014 NP-10 Through the NEPA process, the public has numerous opportunities to help 
shape proposals and influence decision making for a project.  While public 
comments under NEPA are not a “vote” on whether to proceed or not with a 
proposed action, substantive comments on this EIS can and do influence the 
decision and the final outcome.  If any future actions were to be contemplated, 
the NEPA process for those actions would also provide for public input. 

0004; 0038 NP-11 The Environmental Impact Analysis Process, presented in Section 2.4 of the Draft 
EIS, did not yield significant environmental consequences associated with the 
proposed action or alternatives.  However, the public hearings and agency and 
public comment process helped to further identify areas for potential impacts.  
As a result, the Final EIS presents a preferred alternative that incorporates 
mitigation measures to further reduce potential impacts, and additional 
mitigation measures are identified in responses to comments. 

0004; 0038; 
2006; 2024; 
2028 

NP-12 When chaff is ejected from an aircraft, it is being used for its intended defensive 
training purpose and is not being “carelessly discarded.”  As described in the 
Draft EIS Section 4.7.3.1, “although the likelihood of encountering any chaff or 
flare residual components is low, if such were found, it could result in annoyance 
to the observer.”  There are no applicable federal laws or regulations that 
specifically identify chaff as litter, or that even indicate that the use of chaff 
constitutes littering.  The USEPA defines litter as “The highly visible portion of 
solid waste carelessly discarded outside the regular garbage and trash collection 
and disposal system.” (http://epa.gov/OCEPAterms/lterms.html).   

A field study of two locations where chaff has been used for decades, including 
an arid location where chaff has been used intensively, examined the potential 
for chaff to accumulate and create land use or visual impacts (Air Force 1997a).  
Chaff was found to dispense and settle over broad areas, thus being unnoticeable 
under most conditions.  Occasionally, clumps of chaff that had not dispersed 
properly were found to be visible at short distances, generally less than 25 feet 
away.  1-inch by 1-inch chaff or flare plastic or nylon pieces may likewise be 
visible.  Findings indicate that adverse effects on land use or visual resources are 
unlikely (Air Force 1997a).  Annoyance could occur if the end cap or other 
materials were found on either private or public property.  This annoyance is 
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recognized in the Draft EIS and is taken into consideration in the overall 
statements that chaff or flare materials are not projected to have an adverse effect 
on land use or a long-term effect on visual resources.  NP-3 describes the Military 
Claims Act. 

2015 NP-13 The Draft EIS was prepared by qualified technical analysts.  Citations for the 
assertions in this document are provided where appropriate.  Chapter 7.0 
provides a list of references used to prepare the Draft EIS. 

2028 NP-14 Materials shown at the NMTRI scoping meetings were included with objects 
identified by the commenter as having come from a crashed aircraft.  During 
Draft EIS public hearings, the commenter provided clarification, more objects, 
and more detail regarding the materials that permitted identification of some 
objects.  Sections 2.2.1.4, 4.1.3.1, 4.5.2.2, and 4.7.3.1 include information on 
identified objects.   

0020; 0023; 
0024; 0026; 
0027; 0028; 
0029; 0032 

NP-15 The public was encouraged to provide verbal and written comments during the 
public hearings or mail written comments on or before February 22, 2005, the close of 
the formal public comment period.  The public hearings on the Draft EIS were 
conducted in New Mexico in January 2005, as follows:  January 24 in Roswell; 
January 25 in Santa Rosa; January 27 in Fort Sumner; and January 28 in Clovis. 

3012 NP-16 The Air Force contacted Bob Anderson of the National Park Service Midwest 
Region in October 2004 to discuss coordinating requirements for Land and Water 
Conservation Fund Section 6(f).  As a result of this communication, a Draft EIS 
was provided to Mr. Nelson in January 2005 along with a transmittal letter 
requesting concurrence and comments during the public and agency comment 
period for the Draft EIS.  A copy of the Draft EIS was also sent at that time 
directly to Ms. Massengill in Santa Fe, New Mexico.  The Air Force provided all 
agencies 45 days to make comments.  As a result of public and agency review, 
mitigations were incorporated into Alternative A, which was then designated as 
the Air Force’s preferred alternative.  The National Park Service has been 
provided a copy of the Final EIS. 

0038 NP-17 All comments received concerning the Draft EIS are presented in Appendix J of 
this Final EIS (immediately following this response table).  As such, they are 
automatically part of the Administrative Record.  Documents cited and used in 
preparation of the Final EIS have been incorporated in the Administrative 
Record. 

2006; 0034 NP-18 During public hearings on the Draft EIS, commenters presented materials which 
were later identified as flare residual materials not consumed during deployment 
of the flares.  Subsequent review of the materials identified them as coming from 
either MJU-7B or MJU-7 A/B flares.  The flare type currently assessed for 
defensive training within the Pecos MOA complex is the M-206 flare which is 
one-half the size of the MJU-7 A/B flare.  The M-206 flare is currently assessed 
and can be used either in training or in combat depending upon the anticipated 
threat.  The M-206 flare is described in the Draft EIS, Appendix B.  The MJU-7 
A/B flare has not been assessed for use in the Pecos MOA complex and is not 
part of this proposal.  Clarification on flare use has been added to this Final EIS, 
Section 2.2.1.4 and Appendix B. 

0038 NP-19 As a cooperating agency, all comments received on the Draft EIS have been 
provided to the FAA.  FAA will independently evaluate the Final EIS including 
comments received and these responses. 
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0020; 0023; 
0024; 0025; 
0026; 0027; 
0028; 0029; 
0032; 0034; 
2011 

NP-20 Section 2.4.1 of the Draft EIS discusses the scoping process which was conducted 
from December 31, 2003 through March 1, 2004.  Although there is no 
requirement to prepare registered letters, the Air Force implemented an 
extensive public information effort that included the soliciting of comments 
through press releases, newspaper ads, public service announcements, flyers, 
letters, and postcards throughout the two-month scoping period.   

2011; 0020; 
0023; 0024; 
0025; 0026; 
0027; 0028; 
0029; 0032 

NP-21 The public comment period of 45 days exceeds the 30 day comment period 
requirement of 40 CFR 1506.10. 

0034 NP-22 As described in the Draft EIS, the potential for damage from low-level overflight 
or sonic boom overpressure is very low.   

0034 NP-23 The 27 FW has taken measures to reduce noise levels in our operating areas by 
limiting flights over populated areas and reducing low level operations 
whenever possible. 

0001; 0014; 
0020; 0021; 
0022; 0023; 
0024; 0025; 
0026; 0027; 
0028; 0029; 
0032; 0033; 
0038; 2004; 
2016 

PN-1 The 27 FW and the 150th Fighter Wing (150 FW) needs the ability to train in a 
realistic environment that approximates combat situations they will routinely 
face during conflicts overseas.  This is discussed in Sections 1.3 and 1.4 of the EIS.  
Other airspace units in New Mexico have been considered to meet these needs, 
as discussed in Section 2.1.  White Sands Missile Range (WSMR) does not meet 
the utilization and availability criteria because multiple Army missions, 
Holloman AFB-based aircraft and other users have priority over Cannon AFB 
training missions.  WSMR is distant from Cannon AFB and would not maximize 
training time.  Similarly, Mt. Dora MOA does not meet the operational criteria of 
maximizing F-16 training time due to its distance from Cannon AFB.  The Mt. 
Dora MOA is not adjacent to a training range thus inhibiting training in the full 
spectrum of missions and tactics.  Overseas training is impractical to meet the 
need.  Supersonic training needs to be conducted in conjunction with other 
training events in proximity to Cannon AFB. 

Although ACC expects the last aircraft to leave Cannon in early 2008, the Air 
Force maintains the requirement for charting NMTRI airspace.  As of spring 
2006, 27 FW has 50 F-16 pilots training for a combat deployment to Iraq; NMTRI 
airspace would greatly enhance their combat training, combat effectiveness, and 
survivability in war as described in the EIS.  Additionally, another 25 pilots will 
continue to train in NMTRI airspace in preparation for combat later in 2007 and 
Cannon AFB F-16 aircrews will continue to train in Cannon’s airspace well into 
2008; it is in the nation’s best interest to chart NMTRI airspace as expeditiously as 
possible to enhance our national security.  After the 27 FW aircraft depart 
Cannon AFB, the 150 FW (New Mexico Air National Guard [NMANG]) at 
Albuquerque, New Mexico will continue to use the NMTRI airspace to train their 
F-16 crews.  Air Force Special Operations Command (AFSOC) was designated as 
the new mission for Cannon AFB and Melrose AFR; this is discussed in Section 
5.1.1.1.  The hours of F-16 use is projected to decrease compared to 27 FW usage 
and the hours of use of other Cannon AFB-based aircraft is projected to increase.  
Other users may schedule and use NMTRI airspace as described in the EIS.  
Airspace is a national asset and NMTRI airspace is especially significant to  
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enhancing aircrew training by allowing low altitude supersonic operations, 
expanded MOAs/ATCAAs, and improved airspace linkage into Melrose AFR.   

0006; 2015 PN-2 The 27 FW needs the elements associated with Alternative A, the preferred 
alternative, in order to properly train for actual combat.  As discussed in Section 
1.3 and 1.4, pilots require an airspace complex that is adequately sized, 
configured and capable of supporting representative engagement distance with 
hostile forces. 

2007; 0041 PN-3 As discussed in Section 2.2.1.3, supersonic operations are one of the elements of 
the NMTRI.  Supersonic employment of existing air-to-air and air-to-ground 
ordnance makes the F-16 more survivable in combat.  In order to most effectively 
train for and master the evolving tactics for today’s air-to-air and air-to-ground 
weapons, the pilots need to train in the same manner they will employ the 
weapon in combat situations.  In many cases, this involves training for 
supersonic weapon employment, especially when delivering weapons such as 
the Advanced Medium-Range Air-to-Air Missile (AMRAAM) and the Joint 
Direct Attack Munition (JDAM). 

0038 PN-4 The alternatives considered were designed to meet the purpose and need 
described in Draft EIS Chapter 1.0.  Some alternatives considered were not 
carried forward for detailed analysis for a variety of reasons described in Section 
2.3.  In general, such alternatives did not sufficiently meet the training objectives 
underlying the purpose and need for action.  As such, detailed analysis was not 
warranted.  Figure 2-1 presents the alternative locations including the factors that 
were applied to potential alternatives and are fully discussed in Section 2.1. 

0004 PR-1 Sections 4.4.3.1 and 4.3.3.1 discussed the dud rate of flares.  From an ACC study, 
the dud rate is estimated to be less than 1 percent (Air Force 1997a).  In addition, 
historic data on range clean-ups a Melrose AFR and the Utah Test and Training 
Range, where flare use is intensive in a relative constrained geographic area, 
indicated that of all flares expended, only an estimated 0.01 percent were actually 
found on the ground as duds.   

0004 PR-2 In areas of high visual sensitivity such as state parks, any foreign object could 
detract from the recreation experience.  The release of chaff (and flare) end caps 
and other pieces would average one piece per approximately 9 acres per year.  If 
such endcaps or other related components were found it could result in 
annoyance to the observer.  (See response NP-12) 

Chaff fibers on the ground rapidly break down to silica and aluminum and 
become indistinguishable from soil.  Chaff particles can rarely be discerned from 
other types of soil materials, even with an electron microscope (Air Force 1997a).  
Training flight patterns could result in somewhat higher or lower concentrations 
under the airspace with higher percentages of chaff releases could occur toward 
the center of the airspace and a correspondingly lower percentage of chaff 
releases could occur toward the edges of the airspace.  Chaff fibers under the 
Capitan ATCAA would be even less frequent due to the infrequent use of the 
Capitan ATCAA airspace.  Tufts or clumps of undispersed, malfunctioning chaff 
have been discerned by the naked eye on military ranges subject to high chaff 
use. Such chaff does not remain in the environment long due to wind and other 
weather which break down the chaff.   
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Flare residual materials include end caps and wrapping.  It is unlikely that chaff 
or flare residual pieces would accumulate in sufficient quantities to impact land 
uses or affect visual resources.  (See response NP-12) 

0037 PR-3 Draft EIS Section 4.4.3.1 discusses effects on water resources within the ROI. 
0038 PR-4 During the Draft EIS process, public input on flare residual materials identified 

residual flare materials from unassessed flares.  Notification has been made to all 
users of Cannon airspace that only the M-206 flare and R-188 chaff is authorized.  
(See response NP-18) 

0038 PR-5 Section 4.3.3.1 discusses flight safety and the potential for a Class A mishap.  As 
described in Draft EIS Section 3.3.2, the probability of a Class A mishap is 
0.00024, or one chance in 42,000.  (See responses SA-5 and SA-6) 

0041; 2007 PR-6 Studies regarding the concentration of aluminum in the environment as a result 
of the use of chaff have shown that the concentrations are low enough that no 
adverse effects to animals would be expected.  Studies of farm animals have 
shown that animals did not eat chaff by itself but could ingest it when mixed 
with food (the chaff itself had to be coated with molasses for ingestion to occur at 
all).  Cattle and goats were fed chaff in their feed and they showed no differences 
in weight or development and no abnormalities in their digestive tracts when 
compared to controls (Spargo 1999).  Due to their size, intact chaff fibers are too 
large to be inhaled.  However, chaff fibers can be fragmented once on the ground 
and the degree of inhalation of these fragments, if any, is not known (Spargo 
1999). 

0040 PR-7 The environmental consequences of noise from the Draft EIS Proposed Action 
are found in the Draft EIS Sections 4.2.3 (people and structures) and 4.5.3 
(wildlife).  Background information on noise and its effects may be found in 
Appendix G.  The environmental consequences as a result of chaff and flares are 
found in 4.4.3 (as it relates to the natural environment), 4.5.2.2 (wildlife), 4.7.3 
(people as it relates to land use), and 4.8.3 (property). Studies used in the 
analyses are cited in text and listed in Chapter 7.0, References.   

0017; 2019 SA-1 To avoid the potential for impacts to civil air traffic, the Capitan MOA is not a 
part of the preferred alternative; and the Capitan ATCAA was reduced in size to 
FL 180 - FL 320 or as assigned.  This airspace proposal was submitted to the FAA 
by the Air Force and has been mitigated/agreed on with Albuquerque Center.  
Neither the Air Force or the FAA have a requirement for ATC radar and ATC 
communications below FL 180 under Capitan ATCAA.  Sections 3.1.2 and 4.3.3.1 
discuss “see-and-avoid.”  See-and-avoid is defined in AIM as “When weather 
conditions permit, pilots operating Instrument Flight Rule (IFR) or VFR are 
required to observe and maneuver to avoid other aircraft.  Right-of-Way rules 
are contained in 14 CFR Part 91.”  All pilots (military and civilian) operating 
under VFR have the responsibility to exercise extreme caution while flying 
within an active MOA when military activity is being conducted.  The activity 
status (active/inactive) of MOAs may change frequently.  VFR flights by non-
participating aircraft through an MTR or MOA must employ see and avoid 
techniques.  The Pecos MOAs will be shown on sectional charts and documented 
as supersonic airspace.  Additionally, this airspace will be documented in Flight 
Information Publication as supersonic airspace.  Lights out training will occur 
according to a Letter of Agreement between Albuquerque Air Route Traffic 
Control Center (ARTCC) and the 27 FW.  (See response AM-5) 
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0001; 0040 SA-2 Risks of a flare-initiated fire are addressed in Draft EIS Section 4.3.3.1.  As 
described, safety risks are minimal. 

2000 SA-3 To avoid the potential for impacts to civil air traffic, the Capitan MOA is not a 
part of the preferred alternative; and the Capitan ATCAA was reduced in size to 
FL180 - FL320 or as assigned.  Neither the Air Force nor the FAA have a 
requirement for ATC radar and ATC communications below FL180 under 
Capitan ATCAA. 

0040 SA-4 The characteristics of chaff are presented in Appendix A.  As noted, the 
compounds making up the components are commonly found in nature.  Studies 
involving humans and animals have shown that exposure to chaff presents no 
health risks. 

0038 SA-5 The established statistical process for calculating the probability of a Class A 
mishap is based upon the total number of flight hours of aircraft by aircraft type 
and the total number of Class A mishaps for the aircraft type.  The estimation 
model takes into consideration the total flight hours during which a Class A 
impact could occur and the number of Class A impacts that did occur.  A Class A 
impact could occur as a result of system failure, pilot error, or external causes at 
any time during an aircraft flight.  This established statistical process documents 
the probability of a Class A mishap for a specific aircraft type.  If a specific base 
experience were used to calculate Class A mishap probability instead of the total 
experience of the aircraft type, the safety risk could be substantially 
misrepresented.  For example, if a base had no historic Class A mishaps for an 
aircraft type, the erroneous conclusion could be drawn that, at that base, there 
was a zero probability of a Class A mishap for an aircraft type.   

The statistical model used in the NMTRI Draft EIS accurately represents the 
potential for a Class A mishap and presents the Cannon AFB experience with the 
F-16 aircraft.  As noted in the commenter’s provided materials, the Draft EIS fully 
discloses both the statistical probability of a Class A mishap for an F-16 aircraft 
type and includes the specific number of F-16 Class A mishaps at Cannon AFB 
since the introduction of the F-16 to Cannon AFB.   

0038 SA-6 It is extremely unfortunate that a pilot lost his life in a Class A mishap.  It is also 
unfortunate that the accident occurred on the commenter’s property.  The Draft 
EIS explains both the risk of a Class A mishap associated with an F-16 aircraft 
type and the number of Class A accidents attributable to Cannon AFB-based 
F-16s.  For any accident, the resulting debris field can be large.  The information 
and photographs submitted by the commenter demonstrate that the Air Force 
responded rapidly to the crash site and continued to respond with a large 
number of personnel who searched for, identified, marked, and removed as 
much crash site materials as possible.  As with any accident site, be it an aircraft 
or automobile, there is always the possibility that materials will not be found and 
removed.  The commenter’s claims that he has located crash site materials is 
consistent with what would be expected following a Class A accident recovery 
effort.   

It is important to note for both flight and ground safety that the materials 
identified by the commenter as having come from the aircraft crash site 
contributed to annoyance but have not contributed to either a human or animal 
safety risk.  As examples, despite cattle regularly grazing the accident site, no 
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cases of cattle suffering from bovine hardware disease attributed to aircraft 
debris have been reported.  Nor has there been any report of human or any other 
injury from small pieces that had not been found and recovered from the crash 
site by the Air Force despite their best efforts to recover all materials.  
The safety analysis contained in the Draft EIS accurately documents the safety 
risks and potential for impacts associated with military aircraft training within 
the airspace.  The Air Force is grateful to the prompt response that past Class A 
mishaps have received from emergency response crews, and from the general 
public.  The Air Force is sensitive to all aspects surrounding any Class A mishap.  
This includes concern for the potential loss of life of the pilot, concerns for their 
immediate families involved, and concern for any adverse effects to first 
responders.

0038 SA-7 The Draft EIS explains that it is impossible to predict the precise location of an 
aircraft accident.  Secondary effects of such an accident include potential fire or 
environmental contamination.  The likely health and safety impacts are 
documented.  (See response SA-6) 

0038 SA-8 The Air Force considers any Class A mishap, especially one involving loss of life, 
to be a matter of considerable concern.  As a result, the Air Force works 
diligently to reduce class A Mishap rates.  Implementation of any of the 
alternatives carried forward in this EIS analysis would not the change number of 
sorties or time spent by Cannon aircrew in the NMTRI airspace.  As a result, the 
Class A Mishap rate would not change. There would be no overall change in 
safety.    

0038 SA-9 The number of flying hours within the airspace under any of the action 
alternatives is the same as under the No-Action alternative.  No change in the 
number of Class A mishaps would be expected.  (See response SA-5) 

0038 SA-10 The Draft EIS describes the use by transient aircraft and the Final EIS adds the 
Class A accident rate for representative aircraft.  The F-16 accident rate presented 
in the Draft EIS is representative of the safety risk from transient users of the 
airspace (see Final EIS Section 3.3.2.3). 

0006; 0017; 
2013 

SO-1 To avoid the potential for impacts to civil air traffic, the Capitan MOA is not a 
part of the preferred alternative; and the Capitan ATCAA was reduced in size to 
FL180 - FL320 or as assigned.  Capitan ATCAA will enhance general aviation 
operations below its floor since Albuquerque Center can see traffic beginning at 
approximately 10,000 feet MSL.  Effects of airspace modifications on aviation use 
are discussed in the Draft EIS in section 4.1.3.1, 4.3.3.1, and 4.8.3.1.  The proposed 
modifications to military airspace would not prohibit general aviation use, and 
are not projected to substantially effect existing commercial or general aviation 
use.

0007 SO-2 To avoid the potential for impacts to civil air traffic, the Capitan MOA is not a 
part of the preferred alternative; and the Capitan ATCAA was reduced in size to 
FL180 - FL320 or as assigned.  The Capitan ATCAA will permit general aviation 
operations below its floor.  Effects of airspace modifications on aviation use are 
discussed in the Draft EIS in section 4.1.3.1, 4.3.3.1, and 4.8.3.1.  The proposed 
modifications to military airspace would not prohibit general aviation use, and 
are not projected to substantially effect existing commercial or general aviation 
use.  Effects of airspace modifications on flight times are discussed in the Draft 
EIS in Airspace Management Section 4.1.3.1 and Socioeconomics Section 4.8.3.1.  
When notified of the occurrence of a life-flight, Air Traffic Controllers will 
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provide priority to that flight to the maximum extent practicable, deconflicting 
other aircraft that may interfere with Life Flight’s route. 

0020; 0023; 
0024; 0025; 
0026; 0027; 
0028; 0029; 
0032 

SO-3 Economic impacts of the proposed airspace modifications are discussed in the 
Draft EIS in Socioeconomics Section 4.8.3.1.  The NMTRI proposal does not 
stipulate changes in economic use of lands underlying the affected airspace, nor 
is the Draft EIS Proposed Action or alternatives expected to adversely impact the 
economic use of these lands.  Historical land use changes, and their economic 
effects, are not part of the Proposed Action or alternatives and are not addressed 
in this EIS. 

0038 SO-4 Implementation of the Draft EIS Proposed Action, any of the action alternatives 
or the No-Action Alternative would not change the frequency of use of the 
airspace overlying the commenter’s property.  Economic impacts of the proposed 
airspace modifications are discussed in the Draft EIS in Socioeconomics, Section 
4.8.3.1.  Your anecdotes on your ranching experiences have been referenced in 
the Final EIS, Sections 3.8.2.3 and 4.8.3.1 (also see the comment section of this 
chapter).

0039; 0040; 
0041 

SO-5 Economic impacts of the proposed airspace modifications are discussed in the 
Draft EIS in Socioeconomics Section 4.8.3.1.  Noise impacts are discussed in 
Acoustic Environment Section 4.2.3.1.  The NMTRI proposal does not stipulate 
changes in economic use of lands underlying the affected airspace, nor is the 
Draft EIS Proposed Action or an alternative expected to adversely impact the 
economic use of these lands.  There is little evidence to suggest that the proposed 
changes in airspace use and acoustic environment would affect property values 
in the rural, sparsely populated region under the airspace (see response SO-4).  
Airspace use and sonic boom overpressures are not anticipated to hamper 
development of wind energy operations.  Turbines associated with wind energy 
projects are subject to, and designed to withstand, wind loads far in excess of 
sonic boom pressures.  (See response SO-7) 

2004 SO-6 Effects of sonic booms on wildlife are discussed in the Draft EIS in Section 4.5.3.1 
and Section 4.8.3.1.   

0041; 2007 SO-7 Wind energy turbines are discussed in Sections 3.8.2.5 and 4.8.3.1.  Airspace use 
and sonic boom overpressures are not anticipated to hamper development of 
wind energy operations.  Turbines associated with wind energy projects are 
subject to, and designed to withstand, wind loads far in excess of sonic boom 
pressures.  Any temporary or permanent structure, including all appurtenances, 
that exceeds an overall height of 200 feet AGL or exceeds any obstruction 
standard contained in 14 CFR Part 77, should normally be marked and/or 
lighted.  However, an FAA aeronautical study may reveal that the absence of 
marking and/or lighting will not impair aviation safety. 

0038 SO-8 The Air Force appreciates the personal perspectives the commenter has provided 
concerning ranching and lifestyle under the existing Pecos MOA (see the 
comment section of this chapter).  The five claims of cattle or fence damage made 
by the commenter since 1993 are consistent with the correctness of the Draft EIS 
explanation of the possibility of effects as described in Sections 4.5.3.1 and 4.8.3.1.  

0038 SO-9 The National Airspace System does not detract from or diminish the value of 
private property.  The Draft EIS Proposed Action or an alternative would use 
elements of the National Airspace System.  There is little evidence to suggest that 
the proposed changes in airspace use and acoustic environment would affect 
property values in the affected area.  The depreciation figures cited in the 
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comment (Marvin Frankel, Aircraft Noise and Residential Property Values: Results of 
a Survey Study, The Appraisal Journal, January 1991) come into effect at noise 
levels above a threshold disturbance level of 60 Ldn.  Although there are some 
areas under the proposed airspace that will experience noise increases, noise 
levels under the airspace in general are not anticipated to exceed a level of 51 dB.  
A search of similar research studies consistently reveals that property value 
depreciation is unlikely to occur at noise conditions below the USEPA-identified 
level of 55 dB. 
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9.0 GLOSSARY 

Above Ground Level (AGL):  Altitude expressed in feet measured above the ground surface. 

Aerial Refueling Tracks (ARs):  The act of receiving fuel efficiently and safely while in flight. 
Refueling operations are performed in designated aerial refueling tracks or FAA approved 
airspace.

Aerospace Expeditionary Force (AEF):  An AEF is a group of different types of aircraft with a 
mix of capabilities suited to the available tasking of combatant commanders.  There are ten 
AEFs in the Air Force, and consist of wings or squadrons from multiple United States bases, and 
may operate as a unit or be integrated with existing forces overseas. 

Air Force Instruction (AFI):  Air Force Instructions implementing United States laws and 
regulations, and providing policy for Air Force personnel and activities. 

Air Combat Command (ACC):  The Air Force Command that operates combat aircraft assigned 
to bases within the contiguous 48 states, except those assigned to Air National Guard and the 
Air Force Reserve Command. 

Air-to-Air Training:  Air-to-air training prepares aircrews to achieve and maintain air 
superiority over the battlefield and defeat enemy aircraft.  Air-to-air training often includes 
some aircraft playing the role of adversaries, or enemy forces.  Air-to-air training activities 
include advanced handling characteristics, air combat training, low-altitude air-to-air training, 
and air intercept training.  This training also requires the use of defensive countermeasures. 

Air-to-Ground Training:  Air-to-ground training employs all the techniques and maneuvers 
associated with weapons use and includes low-and high-altitude tactics, navigation, formation 
flying, target acquisition, and defensive reaction.  Training activities include surface attack 
tactics, different modes of weapons delivery, electronic combat training, and the use of 
defensive countermeasures. 

Air Quality Control Region (AQCR).  An administrative unit for monitoring and controlling air 
quality in a specific geographic area. 

Air Traffic:  Aircraft operating in the air or on an airport surface, exclusive of loading ramps 
and parking areas. 

Air Traffic Control (ATC):  A service operated by appropriate authority to promote the safe, 
orderly, and expeditious flow of air traffic. 

Air Traffic Control Assigned Airspace (ATCAA):  Airspace of defined vertical/lateral limits, 
assigned by ATC, for the purpose of providing air traffic segregation between the specified 
activities being conducted within the assigned airspace and other IFR air traffic. 

Clean Air Act (CAA):  This Act empowered the United States United States Environmental 
Protection Agency to establish standards for common pollutants that represent the maximum 
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levels of background pollution that are considered safe, with an adequate margin of safety to 
protect public health and safety. 

Candidate Species:  A species for which the United States Fish and Wildlife Service has 
sufficient information regarding the biological vulnerability of and threat(s) to that species to 
warrant a proposal to reclassify it as threatened or endangered (Formerly Category 1 Candidate 
species).

C-Weighted Day-Night Sound Level (CDNL):  C-Weighted Day-Night Sound Level is day-night 
sound levels computed for areas subjected to sonic booms.  These areas are also subjected to 
subsonic noise assessed according to the Onset-Rate Adjusted Monthly Day-Night Average 
Sound Level (Ldnmr).

Chaff:  Chaff is the term for small fibers of aluminum-coated mica packed into approximately 
150 gram bundles and ejected by aircraft as a self-defense measure to reflect hostile radar 
signals.

Council on Environmental Quality (CEQ):  The Council is an Executive Office of the President 
composed of three members appointed by the President, subject to approval by the Senate.  
Members are to be conscious of and responsive to the scientific, economic, social, esthetic, and 
cultural needs of the nation; and to formulate and recommend national policies to promote the 
improvement of quality of the environment. 

Day-Night Average Sound Level (DNL):  Day-Night Average Sound Level is a noise metric 
combining the levels and durations of noise events and the number of events over an extended 
time period.  It is a cumulative average computed over a 24-hour period to represent total noise 
exposure.  DNL also accounts for more intrusive nighttime noise, adding a 10 dB penalty for 
sounds after 10:00 P.M. and before 7:00 A.M.  DNL is the FAA’s primary noise metric.  FAA 
Order 1050.1E defines DNL as the yearly day/night average sound level.     

Decibel (dB):  A sound measurement unit. 

Defensive Countermeasures:  Coordination of maneuvers and use of aircraft defensive systems 
designed to negate enemy threats.  Those maneuvers (which include climbing, descending, and 
turning) requiring sufficient airspace to avoid being targeted by threat systems.  Aircraft use 
sophisticated electronic equipment to jam air and ground radar-tracking systems and dispense 
chaff and flares to confuse hostile radar and infrared sensors.  

Endangered Species:  The Endangered Species Act of 1973 defined the term “endangered 
species” to mean any species (including any subspecies of fish or wildlife or plants, and any 
distinct population segment of any species or vertebrate fish or wildlife which interbreeds when 
mature) that is in danger of extinction throughout all or a significant portion of its range. 

Environmental Justice:  As defined by Executive Order 12898, Federal Actions to Address 
Environmental Justice in Minority and Low-Income Populations, review must be made as to whether 
an action disproportionately impacts minority and/or low-income populations. 

Environmental Night:  The period between 10:00 P.M. and 7:00 A.M. when 10 dB is added to 
aircraft noise levels due to increased sensitivity to noise at night. 
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Equivalent Sound Level (Leq ):  The Equivalent Sound Level is a noise metric combining the 
levels and durations of noise events and the number of events over a specified time period.  It is 
a cumulative average computed that represents total noise exposure over that period.  FAA 
Order 1050.1E defines Leq as a cumulative level of a steady tone that provides an equivalent 
amount of sound energy for any specific period. 

Flight Level:  The Flight Level refers to the altitude above MSL.  FL230, for example, is 
approximately 23,000 feet MSL. 

Inert Ordnance:  Ordnance without explosive or incendiary material.  This inert (non-explosive) 
ordnance is used by training aircrews authorized to verify that aircraft systems are functioning 
properly, without the use of live ordnance.  Inert ordnance is only used at authorized 
air-to-ground training ranges. 

Instrument Flight Rules (IFR):  A standard set of rules that all pilots, civilian and military, must 
follow when operating under flight conditions that are more stringent than visual flight rules.  
These conditions include operating an aircraft in clouds, operating above certain altitudes 
prescribed by Federal Aviation Administration regulations, and operating in some locations like 
major civilian airports.  Air traffic control agencies ensure separation of all aircraft operating 
under IFR. 

Maximum Sound Level (Lmax):  Lmax is the highest sound level that occurs during a single aircraft 
overflight.  For an observer, the noise level starts at the ambient noise level, rises up to the 
maximum level as the aircraft flies closest to the observer, and returns to the ambient level as 
the aircraft recedes into the distance.  FAA Order 1050.1E defines Lmax as a single event metric 
that is the highest A-weighted sound level measured during an event. 

Mean Sea Level (MSL):  Altitude expressed in feet measured above average sea level. 

Military Operations Area (MOA):  Airspace below 18,000 feet MSL established to separate 
military activities from instrument flight rule traffic and to identify where these activities are 
conducted for the benefit of pilots using visual flight rules. 

Military Training Airspace:  Military training airspace associated with NMTRI begins 
approximately 12 miles west of Cannon AFB and extends approximately 90 miles west.

Military Training Route (MTR):  A Military Training Route is a corridor of airspace with 
defined vertical and lateral dimensions established for conducting military flight training at 
airspeeds in excess of 250 nautical miles per hour. 

Mitigation:  CEQ Sec. 1508.20 defines “Mitigation” to include: 
(a) Avoiding the impact altogether by not taking a certain action or parts of an action. 
(b) Minimizing impacts by limiting the degree or magnitude of the action and its 

implementation.
(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected environment. 
(d) Reducing or eliminating the impact over time by preservation and maintenance 

operations during the life of the action. 
(e) Compensating for the impact by replacing or providing substitute resources or 

environments.
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Nautical Mile (nm):  Equal to 1.15 statute miles. 

National Environmental Policy Act (NEPA):  The National Environmental Policy Act of 1969 
directs federal agencies to take environmental factors into consideration in their decisions. 

National Historic Landmark (NHL):  NHLs are places that “possess exceptional value or 
quality in illustrating and interpreting the heritage of the United States” and include 
battlefields, architectural or engineering masterpieces, ruins, and historic towns and 
communities.

National Historic Preservation Act (NHPA):  The NHPA of 1966, as amended, established a 
program for the preservation of historic properties throughout the United States. 

New Mexico Aircrews:  New Mexico-based F-16s.

Notice to Airmen (NOTAM):  A notice containing information (not known sufficiently in 
advance to publicize by other means) concerning the establishment, condition, or change in any 
component (facility, service, or procedure of, or hazard in the National Airspace System) the 
timely knowledge of which is essential to personnel concerned with flight operations. 

Onset-Rate Adjusted Monthly Day-Night Average Sound Level (Ldnmr):  Onset Rate-Adjusted 
Monthly Day-Night Average Sound Level is the measure used for subsonic aircraft noise in 
military airspace (MOAs or Warnings Areas).  This metric accounts for the fact that when 
military aircraft fly low and fast, the sound can rise from ambient to its maximum very quickly.  
Known as an onset-rate, this effect can make noise seem louder due to the added “surprise” 
effect.  Penalties of up to 11 dB are added to account for this onset-rate.  Noise levels are 
interpreted the same way for Ldnmr as they are for DNL. (See DNL above). 

Ordnance:  Any item carried by an aircraft for dropping or firing, including but not limited to, 
live or inert bombs, ammunition, air-to-air missiles, chaff, and flares.

Restricted Areas:  A restricted area is designated airspace that supports ground or flight 
activities that could be hazardous to non-participating aircraft.   

See-and-avoid:  When weather conditions permit, pilots operating IFR or VFR are required to 
observe and maneuver to avoid other aircraft.  Right-of-way rules are contained in FAR Part 91. 

Sonic Boom:  A sonic boom is the impulsive noise created when a vehicle flies at speeds faster 
than sound. 

Sortie:  A sortie is a single flight, by one aircraft, from takeoff to landing. 

Sortie-Operation:  The use of one airspace unit (e.g., Military Operations Area or Warning 
Area) by one aircraft.  The number of sortie-operations is used to quantify the number of uses 
by aircraft and to accurately measure potential impacts; e.g. noise, air quality, and safety 
impacts.  A sortie-operation is not a measure of how long an aircraft uses an airspace unit, nor 
does it indicate the number of aircraft in an airspace unit during a given period; it is a 
measurement for the number of times a single aircraft uses a particular airspace unit.  In this 
EIS, it is also a measurement of the number of different missions or tactics conducted by an 
aircraft within an airspace block. 
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Sound Exposure Level (SEL):  Sound Exposure Level (SEL) accounts for both the maximum 
sound level and the length of time a sound lasts.  It provides a measure of the total sound 
exposure for an entire event.  FAA Order 1050.1E defines SEL as a single event metric that takes 
into account both the noise level and duration of the event and referenced to a standard 
duration of one second.   

State Historic Preservation Office (SHPO):  State department responsible for assigning 
protected status for cultural and historic resources.

Statistical Exceedance Level (Lx): The sound level exceeded x percent of the time.  L10 is the 
level exceeded 10 percent of the time, L90 is the level exceeded 90 percent of the time, etc. 

Threatened Species:  A species that is likely to become endangered within the foreseeable future 
throughout all or a significant portion of its range. 

Traditional/Cultural Resource:  Cultural and traditional resources are any prehistoric or 
historic district, site or building, structure, or object considered important to a culture, 
subculture, or community for scientific, traditional, religious, or other purposes. 

Transient Aircrews:  Aircraft not permanently assigned to 27 FW or 150 FW, including A-10s, 
B-1Bs, B-52s, C-130s, F-15s, F/A-18s, F-22As, and Tornados. 

Visual Flight Rules (VFR):  A standard set of rules that all pilots, both civilian and military, 
must follow when not operating under instrument flight rules.  These rules require that pilots 
remain clear of clouds and avoid other aircraft.  See instrument flight rules. 

Visual Routes (VR):  Routes used by military aircraft for conducting low-altitude, high-speed 
navigation, and tactical training.  These routes are flown under Visual Flight Rules. 

Wetland, Jurisdictional:  A jurisdictional wetland is a wetland that meets all three United States 
Army Corps of Engineers’ criterion for jurisdictional status:  appropriate hydrologic regime, 
hydric soils, and facultative to obligate wetland plant communities under normal growing 
conditions.
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APPENDIX A CHARACTERISTICS OF CHAFF 

Training chaff is currently authorized in the existing airspace.  The Proposed Action would 
employ training chaff in the proposed new and modified airspace.  When released from an 
aircraft, chaff initially forms a sphere, then disperses in the air.  The chaff effectively reflects radar 
signals in various bands (depending on the length of the chaff fibers) and forms a very large 
image or electronic “cloud” of reflected signals on a radar screen.  The aircraft is obscured from 
radar detection by the cloud, which allows the aircraft to safely maneuver or to leave an area.  
Since chaff can obstruct radar, its use is coordinated with the Federal Aviation Administration 
(FAA).  Training chaff has D and E band dipoles removed to avoid interference with FAA radar.   

Chaff Composition 

The chaff used during training consists of extremely small strands (or dipoles) of an 
aluminum-coated crystalline silica core.  The chaff components (silica, aluminum, and stearic 
acid) are generally prevalent in the environment.  Silica (silicon dioxide) belongs to the most 
common mineral group, silicate minerals.  Silica is inert in the environment and does not present 
an environmental concern with respect to soil chemistry.  Aluminum is the third most abundant 
element in the earth’s crust, forming some of the most common minerals, such as feldspars, 
micas, and clays.  Natural soil concentrations of aluminum ranging from 10,000 to 300,000 parts 
per million have been documented (Lindsay 1979).  These levels vary depending on numerous 
environmental factors, including climate, parent rock materials from which the soils were 
formed, vegetation, and soil moisture alkalinity/acidity.  The solubility of aluminum is greater in 
acidic and highly alkaline soils than in neutral pH conditions.  Aluminum eventually oxidizes to 
Al2O3 (aluminum oxide) over time, depending on its size and form and the environmental 
conditions.  Stearic acid is an animal fat that degrades when exposed to light and air.  

The chaff fibers have an anti-clumping agent (Neofat – 90 percent stearic acid and 10 percent 
palmitic acid) to assist with rapid dispersal of the fibers during deployment (Air Force 1997).  
Chaff is made as small and light as possible so that it will remain in the air long enough to 
confuse enemy radar.  The chaff fibers are approximately the thickness of a human hair (i.e., 
generally 25.4 microns in diameter), and range in length from 0.3 to over 1 inch.  The weight of 
chaff material in the RR-188 cartridge is 95 grams (Air Force 1997).   

A single bundle of chaff consists of the filaments in an 8-inch long rectangular tube or cartridge, a 
plastic piston, a cushioned spacer and a 1-inch by 1-inch plastic end cap that falls to the ground 
when chaff is dispensed.  The spacer is a spongy material (felt) designed to absorb the force of 
release.  Figure 1 illustrates the components of a chaff cartridge.  Table 1 lists the components of 
the silica core and the aluminum coating.  Table 2 presents the characteristics of RR-188 chaff. 

Chaff Ejection 

Chaff is ejected from aircraft pyrotechnically using a BBU-35/B impulse cartridge.  Pyrotechnic 
ejection uses hot gases generated by an explosive impulse charge.  The gases push the small 
piston down the chaff-filled tube.  A small plastic end cap is ejected, followed by the chaff fibers.  
The plastic tube remains within the aircraft.  Debris from the ejection consists of two small, 
square pieces of plastic 1/8-inch thick (i.e., the piston and the end cap) and the felt spacer.  Table 
3 lists the characteristics of BBU-35/B impulse cartridges used to pyrotechnically eject chaff. 
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Figure 1.  RR-188/AL Chaff Cartridge (Source: Air Force 1999) 

Table 1.  Components of RR-188 Chaff 

Element
Chemical
Symbol Percent (by weight) 

Silica Core 
Silicon dioxide SiO2 52-56 
Alumina Al2O3 12-16 
Calcium Oxide and Magnesium 
Oxide

CaO and MgO 16-25 

Boron Oxide B2O3 8-13 
Sodium Oxide and Potassium 
Oxide

Na2O and K2O 1-4 

Iron Oxide Fe2O3 1 or less 
Aluminum Coating (Typically Alloy 1145) 

Aluminum Al 99.45 minimum 
Silicon and Iron Si and Fe 0.55 maximum 
Copper Cu 0.05 maximum 
Manganese Mn 0.05 maximum 
Magnesium Mg 0.05 maximum 
Zinc Zn 0.05 maximum 
Vanadium V 0.05 maximum 
Titanium Ti 0.03 maximum 
Others  0.03 maximum 

Source:  Air Force 1997 
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Table 2.  Characteristics of RR-188 Chaff 

Attribute RR-188 

Aircraft A-10, F-15, F-16 

Composition Aluminum coated glass 

Ejection Mode Pyrotechnic 

Configuration Rectangular tube cartridge 

Size 8 x 1 x 1 inches 
(8 cubic inches) 

Number of Dipoles 5.46 million 

Dipole Size (cross-
section)

1 mil 
(diameter) 

Impulse Cartridge BBU-35/B 

Other Comments Cartridge stays in aircraft;  less interference 
with FAA radar (no D and E bands) 

Source:  Air Force 1997 

Table 3.  BBU-35/B Impulse Charges Used to Eject Chaff 

Component BBU-35/B 
Overall Size 0.625 inches x 0.530 inches 
Overall Volume 0.163 inches3

Total Explosive Volume 0.034 inches3

Bridgewire Trophet A 
 0.0025 inches x 0.15 inches 
Initiation Charge 0.008 cubic inches 
 130 mg 
 7,650 psi 
 boron 20% 
 potassium perchlorate 80% * 
Booster Charge 0.008 cubic inches 
 105 mg 
 7030 psi 
 boron 18% 
 potassium nitrate 82% 
Main Charge 0.017 cubic inches 
 250 mg 
 loose fill 
 RDX ** pellets 38.2% 
 potassium perchlorate 30.5% 
 boron 3.9% 
 potassium nitrate 15.3% 
 super floss 4.6% 
 Viton A 7.6% 
Source:  Air Force 1997 
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Upon release from an aircraft, chaff forms a cloud approximately 30 meters in diameter in less 
than one second under normal conditions.  Quality standards for chaff cartridges require that 
they demonstrate ejection of 98 percent of the chaff in undamaged condition, with a reliability of 
95 percent at a 95 percent confidence level.  They must also be able to withstand a variety of 
environmental conditions that might be encountered during storage, shipment, and operation.   

Table 4 lists performance requirements for chaff. 

Table 4.  Performance Requirements for Chaff 

Condition Performance Requirement 

High Temperature Up to +165 degrees Fahrenheit (oF) 

Low Temperature Down to –65 oF

Temperature Shock Shock from –70 oF to +165 oF

Temperature Altitude Combined temperature altitude conditions up to 
70,000 feet 

Humidity Up to 95 percent relative humidity 

Sand and Dust Sand and dust encountered in desert regions subject 
to high sand dust conditions and blowing sand and 
dust particles 

Accelerations/Axis G-Level Time (minute) 
Transverse-Left (X) 9.0 1 
Transverse-Right (-X) 3.0 1 
Transverse (Z) 4.5 1 
Transverse (-Z) 13.5 1 
Lateral-Aft (-Y) 6.0 1 
Lateral-Forward (Y) 6.0 1 

Shock (Transmit) Shock encountered during aircraft flight 

Vibration Vibration encountered during aircraft flight 

Free Fall Drop Shock encountered during unpackaged item drop 

Vibration (Repetitive) Vibration encountered during rough handling of 
packaged item 

Three Foot Drop Shock encountered during rough handling of 
packaged item 

Note:  Cartridge must be capable of total ejection of chaff from the cartridge liner under 
these conditions. 

Source:  Air Force 1997 

Policies and Regulations on Chaff Use 

Current Air Force policy on use of chaff and flares was established by the Airspace Subgroup of 
Headquarter (HQ) Air Force Flight Standards Agency (AFFSA) in 1993 (Memorandum from John 
R. Williams, 28 June 1993).  It requires units to obtain frequency clearance from the Air Force 
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Frequency Management Center and the FAA prior to using chaff to ensure that training with 
chaff is conducted on a non-interference basis.  This ensures electromagnetic compatibility 
between the FAA, the Federal Communications Commission (FCC), and Department of Defense 
(DoD) agencies.  The Air Force does not place any restrictions on the use of chaff provided those 
conditions are met (Air Force 1997).

AFI 13-201, U.S. Air Force Airspace Management, September 2001.  This guidance establishes 
practices to decrease disturbance from flight operations that might cause adverse public reaction.  
It emphasizes the Air Force’s responsibility to ensure that the public is protected to the maximum 
extent practicable from hazards and effects associated with flight operations. 

AFI 11-214 Aircrew and Weapons Director and Terminal Attack Controller Procedures for Air 
Operations, July 1994.  This instruction delineates procedures for chaff and flare use.  It prohibits 
use unless in an approved area. 
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APPENDIX B CHARACTERISTICS OF FLARES 

M-206 self-protection flares are currently used in the Pecos MOA complex above 2,000 feet 
above ground level (AGL).  The Proposed Action would employ M-206 self-protection flares.  
Self-protection flares are magnesium pellets that, when ignited, burn for a short period of time 
(i.e., 3.5 to 5 seconds) at 2,000 degrees Fahrenheit (°F).  The burn temperature is hotter than the 
exhaust of an aircraft, and therefore, attracts and decoys heat-seeking weapons targeted on the 
aircraft.  This appendix describes flare composition, ejection, and associated regulations. 

Flare Composition 

Self-protection flares are primarily mixtures of magnesium and Teflon (polytetrafluoroethylene) 
molded into rectangular shapes (Air Force 1997).  Longitudinal grooves provide space for 
materials that aid in ignition such as: 

First fire materials:  potassium perchlorate, boron powder, magnesium powder, barium 
chromate, Viton A, or Fluorel binder. 

Immediate fire materials:  magnesium powder, Teflon, Viton A, or Fluorel 

Dip coat:  Magnesium powder, Teflon, Viton A or Fluorel 

Typically, flares are wrapped with an aluminum-filament-reinforced tape and inserted into an 
aluminum (0.03 inches thick) case that is closed with a felt spacer and a small plastic end cap 
(Air Force 1997).  The top of the case has a pyrotechnic impulse cartridge that is activated 
electrically to produce hot gases that push a piston, the flare material, and the end cap out of the 
aircraft into the airstream.  The M-206 flare is 8 inches long and 1 square inch in cross-section.  
Table 1 provides a description of M-206 flare components.  Typical flare composition and debris 
are summarized in Table 2.  Figure 1 is an illustration of an M-206 flare.  

Table 1.  Description of M-206 Flares 

Attribute M-206 
Aircraft A-10, AC-130, C-17, F-16 
Mode Parasitic 
Configuration Rectangle 
Size 1 x 1 x 8 inches 

(8 cubic inches) 
Impulse Cartridge M-796 
Safety and 
Initiation Device 

None

Weight (nominal) 6.8 oz 
Comments Simulator version (T-1) uses 

potassium chlorate, powdered sugar, 
and yellow dye smoke charge 

Source: Air Force 1997 
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Table 2.  Typical Composition of M-206 Self-Protection Flares1

Part Components 

Combustible 

Flare Pellet Polytetrafluoroethylene (Teflon) (-[C2F4]n – n=20,000 
units) 
Magnesium (Mg) 
Fluoroelastomer (Viton, Fluorel, Hytemp) 

First Fire Mixture Boron (B) 
Magnesium (Mg) 
Potassium perchlorate (KClO4)
Barium chromate (BaCrO4)
Fluoroelastomer 

Immediate Fire/Dip 
Coat 

Polytetrafluoroethylene (Teflon) (-[C2F4]n – n=20,000 
units) 
Magnesium (Mg) 
Fluoroelastomer 

Assemblage (Residual Components) 

Aluminum Wrap Mylar or filament tape bonded to aluminum tape 

End Cap Plastic (nylon)  

Felt Spacers Felt pads (0.25 inches by cross section of flare) 

Piston Plastic (nylon, tefzel, zytel)  
Source:  Air Force 1997

Figure 1.  M-206 Flare (Source:  Air Force 1997)
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 Flare Ejection 

M-206 is a parasitic-type flare that uses an M-796 impulse cartridge (Air Force 1997).  It is 
ignited in the aluminum case before it leaves the aircraft.  Holes in the piston permit ignitor 
gases to contact the first fire mixture on top of the flare pellet.  The parasitic type flare is less 
likely to produce duds.  The plastic end cap falls to the ground following flare ejection.  Flares 
are tested to ensure they meet performance requirements in terms of ejection, ignition, and 
effective radiant intensity.  If the number of failures exceeds the upper control quality assurance 
acceptance level (approximately 99 percent must be judged reliable for ejection, ignition, and 
intensity), the flares are returned to the manufacturer.  Flare failure would occur if the flare 
failed to eject, did not burn properly, or failed to ignite upon ejection.  For training use within 
the airspace, a dud flare would be one that successfully ejected but failed to ignite.  That 
probability is projected to be .01 percent.  Table 3 describes the components of M-796 impulse 
charges.

Table 3.  Components of M-796 Impulse Charges 

Component M-796 
Overall Size 
Overall Volume 
Total Explosive 
Volume 

0.449 x 0.530 inches 
0.104 cubic inches 
0.033 cubic inches 

Bridgewire Trophet A 
0.0025 inches (diameter) 

Closure Disk scribed disc, washer 

Initiation Charge 

Volume 0.011 cubic inches 
Weight 100 mg 
Compaction 5,500 psi 
Composition 20% boron 

80% calcium chromate 

Booster Charge 

Volume 0.011 cubic inches 
Weight 70 mg 
Compaction 5,500 psi 
Composition 18% boron 

82% potassium nitrate 

Main Charge 
Volume 0.011 cubic inches 
Weight 185 mg 
Compaction Loose fill 
Composition Hercules HPC-1 

(~40% nitrocellulose) 
Source:  Air Force 1997 
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The flare burn-out rate is shown in Table 4.  Defensive flares typically burn out in 3.5 to 5 
seconds.  However, specific defensive flare burn-out rates are classified.  Table 4 is based on 
ideal conditions that assume zero aerodynamic drag and a constant acceleration rate of 32.2 feet 
per second per second. 

D = (Vo * T) +( 0.5 * (A * T2))\

Where:

D = Distance 
Vo = Initial Velocity = 0
T = Time (in Seconds)
A = Acceleration 

Table 4.  Flare Burn-out Rates 

Time (in Sec) Acceleration 
Distance 
(in feet) 

0.5 32.2 4.025 
1.0 32.2 16.1 
1.5 32.2 36.225 
2.0 32.2 64.4 
2.5 32.2 100.625 
3.0 32.2 144.9 
3.5 32.2 197.225 
4.0 32.2 257.6 
4.5 32.2 326.025 
5.0 32.2 402.5 
5.5 32.2 487.025 
6.0 32.2 579.6 
6.5 32.2 680.225 
7.0 32.2 788.9 
7.5 32.2 905.625 
8.0 32.2 1030.4 
8.5 32.2 1163.225 
9.0 32.2 1304.1 
9.5 32.2 1453.025 

10.0 32.2 1610 
Note:  Initial velocity is assumed to be zero. 

M-206 Flare Residual Materials 

Residual flare materials are those that are not completely consumed during ignition and fall to 
the ground.  Unlike a dud flare, which is projected to be a 1 in 10,000 event, residual flare 
materials are deposited on the ground after each flare deployment.  For the M-206 flare, residual 
materials consist of a plastic end cap, a piston, one or two felt spacers, and a piece of aluminum-
coated wrapper.  The wrapper may be partially consumed during ignition, so the wrapping 
residual material could range in size from the smallest size, 1 inch x 1 inch, to the largest size, 2 
inches x 13 inches.  The size of the residual wrapping material would depend upon the amount 
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of combustion that occurred as the flare was deployed.  Even a parasitic M-206 flare that begins 
burning as it is ejected may not consume the aluminum-coated mylar wrapping around the 
flare pellet. 

After ignition, residual components of the M-206 flare have high surface to mass ratios and are 
not judged capable of damage or injury when they impact the surface.  The weight of flare 
residual materials was of environmental interest in case the materials represented a safety risk.  
The M-206 piston and felt cushion together weight approximately 0.0043 pounds.  The M-206 
wrapping materials have a high surface-to-weight ratio and do not fall with much force. 

AFI 11-214 prohibits using flare systems except in approved areas with intent to dispense, and 
sets certain conditions for employment of flares.  Flares are authorized over government-owned 
and controlled property and over-water Warning Areas with no minimum altitude restrictions 
when there is no fire hazard.  If a fire hazard exists, minimum altitudes will be maintained in 
accordance with the applicable directive or range order.  An ACC supplement to AFI 11-214 (15 
October 2003) prescribes a minimum flare employment altitude of 2,000 feet AGL over non-
government owned or controlled property (Air Force 1997).  NMTRI proposes that when the 
National Fire Danger Rating System indicates high fire conditions or above, the minimum 
altitude for flare release in the MOAs and ATCAAs would be raised to 5,000 feet AGL. 

Policies and Regulations Addressing Flare Use 

Air Force policy on flare use was established by the Airspace Subgroup of Headquarters (HQ) 
Air Force Flight Standards Agency (AFFSA) in 1993 (Memorandum from John R. Williams, 28 
June 1993) (Air Force 1997).  This policy permits flare drops over military-owned or controlled 
land and in Warning Areas.  Flare drops are permitted in Military Operations Areas (MOAs) 
and Military Training Routes (MTRs) only when an environmental analysis has been 
completed.  Minimum altitudes must be adhered to.  Flare drops must also comply with 
established written range regulations and procedures. 

AFI 11-214 prohibits using flare systems except in approved areas with intent to dispense, and 
sets certain conditions for employment of flares.  Flares are authorized over government-owned 
and controlled property and over-water Warning Areas with no minimum altitude restrictions 
when there is no fire hazard.  If a fire hazard exists, minimum altitudes will be maintained in 
accordance with the applicable directive or range order.  An ACC supplement to AFI 11-214 (15 
October 2003) prescribes a minimum flare employment altitude of 2,000 feet AGL over 
non-government owned or controlled property (Air Force 1997). 
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Distribution List for Final EIS 

The Honorable Leandro Abeyta, Mayor, City of Vaughn, PO Box 278, Vaughn, NM 88353 
The Honorable Rod Adair, New Mexico Senate, Box 96, Roswell, NM 87503 
Leslie & Glenda Armstrong, Cornerstone Ranch, Inc., Fort Sumner, NM 88119 
Tim Ashley, Commissioner, Chair, Curry County, 700 N. Main Street, Suite 10, County 

Courthouse, Clovis, NM 88101 
Randy Bailey, Ruidoso, NM 88345 
Randy Ballard, Ft. Sumner, NM 88119 
Commissioner Jimmy Barela, Guadalupe County, 420 Parker Avenue, County Courthouse, 

Santa Rosa, NM 88435 
Jerry D. Bell, Clovis, NM 88101 
Don Bennett, Elida, NM 88116 
Jeff Bilberry, Singletow Ranches, Elida, NM 88116 
The Honorable Jeff Bingaman, 105 W 3rd, Suite 409, Roswell, NM 88201 
The Office of Senator Jeff Bingaman, Diane Ventura, 105 W 3rd, Suite 409, Roswell, NM 88201-

4786
Bill Bird, Roswell, NM 88201 
John R. Bourne, Clovis, NM 88101 
Dr. Art, Brokenbeck, Superintendent, P.O. Box 673, House, NM 88121 
The Honorable Jose A. Campos, New Mexico House of Representatives, 1050 S. 10th Street, 

Santa Rosa, NM 88435 
The Honorable Pete Campos, New Mexico Senate, 500 Raynolds Ave., Las Vegas, NM 87701 
R.A. Canning, Canning Ranches, Inc., Capitan, NM 88316 
Commissioner Powhatan Carter, III, De Baca County, PO Box 347, County Courthouse, Fort 

Sumner, NM 88119 
Tim Coleman, Clovis, NM 88101 
Michael F. Connolly, Clovis, NM 88101 
Billie Cooper, Portales, NM 88130 
Stephen Coslett, Clovis, NM 88101 
Billy & Sofia Crenshaw, Taiban, NM 88134 
Clay Crist, Yeso, NM 88136 
The Honorable Anna Marie Crook, New Mexico House of Representatives, 1041 Fairway 

Terrace, Clovis, NM 88101 
Joe Dauna, Vaughn, NM 88353 
Commissioner Chad Davis, Roosevelt County, 109 W 1st Street, County Courthouse, Portales, 

NM 88130 
Tom & Sharon Davis, Portales, NM 88130 
The Office of Senator Pete Domenici, 140 Federal Building, Roswell, NM 88201 
The Office of Senator Pete Domenici, Poed Corn, 140 Federal Bldg, Roswell, NM 88201 
Mary Dose, Carrizozo, NM 88301 
Kevin Doyle, Santa Fe, NM 87508 
Carter DuBois, Santa Fe, NM 87505 
A.S. Elliott, El Bigotte Cattle Co., LLC Gottomitee, Ltd., Ft. Sumner, NM 88119 
Charley & Teresa Engelking, Capitan, NM 88316 
Don Essary, Floyd, NM 88118 
Jeff Essary, Floyd, NM 88118 



Cynthia Etchepareborde, Portales, NM 88130 
Johnnie Firestone, Ft. Sumner, NM 88119 
The Honorable Daniel R. Foley, New Mexico House of Representatives, Box 3194, Roswell, NM 

88202 
Roman Garcia, Superintendent Office, P.O. Box 489, 101 E. 4th St., Vaughn, NM 88353 
Commissioner Juan F. Garza, 1825 Saint Andrews, Clovis, NM 88101 
Tom Goff, Elida, NM 88116 
Louis Gordon, Clovis, NM 88101 
Jim Gottwald, Clovis, NM 88101 
Jack Graham, Roswell, NM 88201 
Betty Greathouse, Portales, NM 88130 
Jack Greathouse, Portales, NM 88130 
Ross Greathouse, Portales, NM 88130 
Fernando E. Guerarn, Roswell, NM 88201 
The Honorable Clinton D. Harden, New Mexico Senate, 1348 CRH, Clovis, NM 88101 
Ted Hargrove, Floyd, NM 88118 
E. Dale Harner, Clovis, NM 88101 
John Haumont, Roswell, NM 88201 
Barbara Head, Fort Sumner, NM 88119 
Commissioner Harold Hobson, Chaves County, PO Box 1817, County Courthouse, Roswell, 

NM 88202 
Bill Hoglan, Georgetown, TX 78628-9575 
Chuck Huber, Denton, TX 76201-2410 
Kenneth Ingham, Albuquerque, NM 87106 
The Honorable Stuart Ingle, New Mexico Senate, 2106 W. University Dr., Portales, NM  88130 
The Honorable Timothy Z. Jennings, New Mexico Senate, Box 1797, Roswell, NM  88202-1797 
Fred Jewell, Elida, NM 88116 
James P. Johns, Roswell, NM 88202 
Lee Jones, Albuquerque, NM 87111 
Bernard Karwick, Sag Harbor, NY 11963 
The Honorable Gay Kernan, New Mexico Senate, 928 W. Mesa Verde, Hobbs, NM  88240 
Jodee Kinser, Portales, NM 88130 
Ernie Kos, Clovis/Curry County Chamber of Commerce, 215 Main St., Clovis, NM 88101 
The Honorable David Lansford, Mayor, City of Clovis, PO Box 760, Clovis, NM 88101 
Linda Lavendar, City Treasurer, P.O. Box 682, House, NM 88121 
Eddie Lee, Floyd, NM 88118 
Houston & Mary Lee, Floyd, NM 88118 
Taylor Lee, Floyd, NM 88118 
Wayne Lee, Floyd, NM 88118 
Teresa Leslie, Clovis, NM 88101 
Sean E. Lofland, Portales, NM 88130 
Marianne Long, Portales, NM 88130 
The Honorable Raymond Lopez, Mayor, Village of Fort Sumner, PO Box 180, Fort Sumner, NM 

88119 
Michael R Mack, Ft. Sumner, NM 88119 
Ronda Maddox, Portales, NM 88130 
Commissioner Grace Madrid, Quay County, 6380 Cedar Court, Tucumcari, NM 88401 



Lloyd Maness, Richards Ranch Inc., Yeso, NM  
Mark Marley, Roswell, NM 88201 
Loren & Karen McCaslin, LKM Inc. Ranch, Floyd, NM 88118 
Mitzi Miller, Floyd, NM 88118 
Dwayne Milliro, Ft. Sumner, NM 88119 
Joe & Charlotte Montgomery, Melrose, NM 88124 
The Honorable Brian K. Moore, New Mexico House of Representatives, Box 56, Clayton, NM  

88415 
Doug Mote, Portales, NM 88130 
Michael & Bruce Murphy, Murphy Land and Cattle Co., Melrose, NM 88124 
Dave Nash, Floyd, NM 88118 
Gavin Nash, Floyd, NM 88118 
Robert Niesen, Fort Sumner, NM 88119 
Harold Nixon, Floyd, NM 88118 
Orlando Ornelas, Portales, NM 88130 
The Honorable Orlando Ortega, Jr., Mayor, City of Portales, 100 W 1st Street, Portales, NM 

88130 
The Honorable Bill Owen, Mayor, City of Roswell, 425 N Richardson Avenue, Roswell, NM 

88201 
Leon & Pat Pace, Ft. Sumner, NM 88119 
James Payne, Fort Sumner, NM 88119 
The Office of Representative Steve Pearce, 1717 W 2nd Street, Suite 100, Roswell, NM 88201 
Nick Peterson, Roswell, NM 88201 
Nelson Rector, Portales, NM 88130 
Weldon & Vernell Reed, Floyd, NM 88118 
The Honorable Bill Richardson, Governor, State of New Mexico, Office of the Governor, State 

Capital Building, Santa Fe, NM 87503 
James Robinson, ACC/A7A, 113 Plum St., Langley AFB VA  23665 
Sharon Russell, Floyd, NM 88118 
Dan Scurlock, Ft. Sumner, NM 88119 
Terry Sherburne, Floyd, NM 88118 
The Honorable Mary Skeen, New Mexico House of Representatives, P.O. Box 67, Picacho, NM  

88343 
Richard A. Smith, Albuquerque, NM 87111 
Jeanette Smoot, Capitan, NM 88316 
Zack Smyer, Roswell, NM
David M. Stevens, Roswell, NM 88201 
Marshal & Helen Stinnett, Portales, NM 88130 
Buddy & Donna Taylor, Elida, NM 88116 
Kelly Tibbets, Portales, NM 88130 
Oscar Toliver, Clovis, NM 88101 
The Honorable Tom Udall, Clovis-Carver Public Library, 701 N Main St/PO Box 868, Clovis, 

NM 88102 
Charles Vaughan, Vaughan & Ciboca Ranch, Ft. Sumner, NM 88119 
Joe Vicente, Vaughn, NM 88353 
Wayne Waldrip, Smyrna, GA 30082 
Carlton Walker, Roswell, NM 88201 



Leona West, Fort Sumner, NM 88119 
Bob & Mary Whelchel, Fort Sumner, NM 88119 
The Honorable W.C. Williams, New Mexico House of Representatives, HC 66, Box 10, Glencoe, 

NM  88324 
The Honorable Heather Wilson, 20 First Plaza NW, Ste. 603, Albuquerque, NM 87102 
James W. Wilson, Fort Sumner, NM 88119 
Commissioner Rex Wilson, Lincoln County, PO Box 711, County Courthouse, Carrizozo, NM 

88301 
Pete C. Wilt, 204 Toreon Dr., Clovis, NM 88101 
Sharon G. Winn, Ponca City, OK 74601 
Percy G. Wood, Roswell, NM 88203 
Dwain Woody, Lubbock, TX 79401 
Col. A.L. Young, Clovis, NM 88101-3326 

49 CES/CEV, Richard Wareing, 550 Tabosa Ave, Bldg 55, Holloman AFB, NM 88330-8458 
ABQ FSDO, John Wensel, 1601 Randolph Rd. SE, Ste. 200N, Albuquerque, NM 87106 
ABQ FSS, Tom Wimber, 3500 Access Rd. C, SE, Albuquerque, NM 87106 
AFLSA/JACE, Lauryn Wright, 1501 Wilson Blvd., Ste. 629, Arlington, VA 22209-2403 
AOPA, Heidi J. Williams, Director, Air Traffic Services, 421 Aviation Way, Frederick, MD 

21701-4798 
Air Force Center for Environmental Excellence, Regional Environmental Office, Thom Rennie, 

525 S. Griffin St., Ste. 505, Dallas, TX 75202 
America West Airlines, Bill Murphy, 4000 E. Sky Harbor Blvd., Phoenix, AZ 85034 
American Airlines, Robert Deering, Manager, Air Traffic System, MD853, Dallas/Fort Worth 

International Airport, TX 75261-9617 
American Airlines, Robert C. Cordes, Vice President, Operations and Planning, P.O. Box 619616, 

Mail Drop 5424, Dallas/Fort Worth Airport, TX 75261-9616 
Apache Tribe of Oklahoma, Henry Kostzuta, Chairman, PO Box 1220, Andarko, OK 73005 
Aviation Assoc. of Santa Fe, John C. Trapp, 815 Gildersleeve, Santa Fe, NM 87505 
Aviation Assoc. of Santa Fe, Carolyn Cook, 1374 Santa Rosa Dr., Santa Fe, NM 87505 
Bank of Clovis, Randy Harris, President & CEO, 300 Main Street, Clovis, NM 88101 
Bode Aviation, David J. McVinnie, Chief Flight Instructor, P.O. Box 19006, Albuquerque, NM 

87119-0006 
Bureau of Indian Affairs Intermountain Region, Regional Director, PO Box 26567, Albuquerque, 

NM 87125 
Bureau of Land Management, Roswell Field Office, Vivian Oaxaca, Logistics Coordinator, 2909 

W 2nd Street, Roswell, NM 88201 
Central En Route and Oceanic Service Area, Donald R. Smith, Acting Manager, Airspace 

Branch, 2601 Meacham Blvd., Fort Worth, TX 76193 
City of Clovis, Joe Thomas, 2304 Fred Daugherty Ave., Clovis, NM 88101 
Comanche Tribe, Johnny Wauqua, Chairman, PO Box 908, Lawton, OK 73502 
ERM, William Sadlon, 200 Harry S. Truman Pkwy., Ste. 400, Annapolis, MD 21401 
Federal Aviation Administration, Air Traffic Airspace Management Program  (ATA-1), Sabra 

W. Kaulia, Program Director, 800 Independence Avenue, Washington, DC 20591 
Federal Aviation Administration, AFL 520.3, Central Terminal Operations, Roger, McGrath, 

2300 E. Devon Ave, Rm 274, Des Plaines, IL 60018 



Federal Aviation Administration, Clinette, Hosier, 8000 Louisiana Blvd NE, Albuquerque, NM 
87109 

Federal Aviation Administration, John Semanek, , 8000 Louisiana Blvd NE, Albuquerque, NM 
87109 

Federal Aviation Administration, Lubbock TX FSDO, William J. Fitzgerald, P.O. Box 6827, 
Lubbock, TX 79401 

Federal Aviation Administration, Air Traffic Division ASW-520.5, Nan L. Terry, Environmental 
Airspace Specialist, 2601 Meacham Blvd, Fort Worth, TX 76193 

Federal Aviation Administration, Southwest Region, Lt Col Michael Rizzo, ASW-910, Fort 
Worth, TX 76193-0910 

Federal Aviation Administration, Southwest Region, Clyde Dehart, ASW-900/AF 
Representative, Fort Worth, TX 76193-0001 

Federal Aviation Administration, Southwest Region, Ava Wilkerson, Administrator, 2601 
Meacham Boulevard, Fort Worth, TX 76137-4298 

Fleet Forces Command, N-774C, John Thoreen, 1562 Mitcher Ave., Ste. 250, Norfolk, VA 23551 
Flight Standards District Office, J.D. Huss, Safety Program Manager, 1601 Randolph Road S.E., 

Ste. 200N, Albuquerque, NM 87106 
Holland and Hart, Jennifer Hall, 600 East Main Street, Suite 104, Aspen, CO 81611 
HQ AF/XOO-CA, HQ FAA USAF Liaison-AAT-4, Michael Mixon, 800 Independence SW, 

Washington, DC 20591 
HQ AFCEE/ICC, Julio Roldan, 3300 Sidney Brooks, Brooks City-Base, TX 78235 
Jicarilla Apache Tribe, Claudia Vigel-Muniz, President, PO Box 507, Dulce, NM 87528 
Kiowa Tribe, Billy Evans Horse, Chairman, PO Box 369, Carnegie, OK 73015 
Lubbock Avalanche Journal, Christine Smith, Regional Reporter, 710 Avenue J, Lubbock, TX 

79408 
Mescalero Apache Tribe, Mark Chino, President, PO Box 227, Mescalero, NM 88340 
Museum of New Mexico, Gregory Scott Smith, P.O. Box 356, Ft. Sumner, NM 88119 
National Park Service, Midwest Region, Bob Anderson, 601 Riverfront Drive, Omaha, NE 68102 
National Park Service-2225, Recreation Programs Division, 1849 C Street NW, Washington, DC 

20240 
Natural Resources Conservation Service, 6200 Jefferson NE, Albuquerque, NM 87109-3734 
New Mexico Aviation Division, Tom Baca, Aviation Director, 1550 Pacheco Street, Santa Fe, NM 

87505-1149 
New Mexico Aviation Division, Terry Simco, 1550 Pacheco Street, Sante Fe, NM 87505 
New Mexico Department of Agriculture, Dr. Miley Gonzales, Secretary of Agriculture, Box 

30005, Dept. 3189, Las Cruces, NM 88003 
New Mexico Department of Parks and Recreation, David Simon, Director, PO Box 1147, Santa 

Fe, NM 87501 
New Mexico Environment Department, Ron Curry, Cabinet Secretary, Harold S. Runnels 

Building, 1190 St Francis Drive, Santa Fe, NM 87505 
New Mexico Farm and Livestock, Aron Balok, Regional Director, 89 Las Flores Dr., Roswell, 

NM 88203 
New Mexico Parks and Recreation Division, Dept. of Energy, Minerals and Natural Resources, 

Sandra Massengill, 1220 S  Francis Drive, Santa Fe, NM 87505 
New Mexico Pilots Assn., Marc Zorn, 9500 Osuna Road NE #724, Albuquerque, NM 87111 
New Mexico Pilots Assoc., David D. Allyn, 144 Rancho Alegre Dr., Santa Fe, NM 87508 



New Mexico State Heritage Program, Kristine Johnson, PhD, Director, UNM Biology Dept., 
MSC03 2020, 1 U of NM, Albuquerque, NM 87131 

New Mexico State Land Office, Patrick Lyons, Commissioner of Public Lands, PO Box 1148, 
Santa Fe, NM 87504 

New Mexico State Library, Laurie Canepa, 1209 Camino Carlos Rey, Santa Fe, NM 87507 
Office of Military Base Planning & Support, Brigadier General, USAF (Ret.) Hanson Scott, 

Director, Joseph M. Montoya Building, Room 1060, 1100 St Francis Drive, Santa Fe, NM, 
87505 

Rooney Moon Broadcasting, Courtney Wallenborn, 1524 S. Ave. H, Portales, NM 88130 
Roswell Airport Contact, Jennifer Brady, 1 Jerry Smith Cir., Roswell, NM 88203 
Roswell Tower Chief, Charlie Creek, 5035 W. Berrendo, Roswell, NM 88201 
Southwest Strategy, Elizabeth Ohms, Executive Director, 500 Gold Ave. SW, Albuquerque, NM 

87102 
State of New Mexico, Dept of Game and Fish, Lisa Kirkpatrick, Chief, PO Box 25122, Santa Fe, 

NM 87504 
Sumner Lake State Park, Richard Terrell, Park Superintendent, HC 64, Box 125, Fort Sumner, 

NM 88119 
United Aero, Inc., Joan M. Carlson, 200 First St., Farwell, TX 79325 
U.S. Department of Agriculture, Forest Service, Harv Forsgren, Regional Forester, 333 

Broadway SE, Albuquerque, NM 87102 
U.S. Department of the Interior, Bureau of Land Management, Ron Dunton, Deputy State 

Director, PO Box 27115, Santa Fe, NM 87502 
U.S. Department of the Interior, National Park Service, Nancy Skinner, Chief, PO Box 728, Santa 

Fe, NM 87504 
U.S. Department of the Interior, Office of Environmental Policy and Compliance,Stephen R. 

Spencer, Regional Environmental Officer, P.O. Box 26567 (MC-9), Albuquerque, NM 87125-
6567

U.S. Department of Interior, Office of Secretary, Office of Environmental Policy and 
Compliance, PO Box 649, Albuquerque, NM 87103 

U.S. Department of the Interior, Office of Environmental Policy and Compliance, Director, 1849 
“C” Street NW, M/S 2342, Washington, DC 20240 

U.S. Department of the Interior, U.S. Fish and Wildlife Service, Joy Nicholopoulos, 2105 Osuna 
NE, Albuquerque, NM 87113 

U.S. Environmental Protection Agency, Region 6, Office of Planning and Coordination, Bonnie 
Braganza, Acting Chief, 1445 Ross Ave., Suite 1200, Dallas, TX 75202-2733 

United States Pilots Association, Chuck Huber, 483 S. Kirkwood Road, Ste. 10, St. Louis, MO 
63122 

United States Pilots Assn., Steve Uslan, 2 Rocky Place, Odessa, TX 09762 
Village of House, Sherman W. Martin, 109 East 4th St., P.O. Box 682, House, NM 88121-0682 



List of Repositories 





NMTRI Repositories for Draft EIS Distribution 

Roswell Public Library 
301 N. Pennsylvania  
Roswell, NM 88201 
(505) 622-7101 

Portales Public Library 
218 S. Avenue B 
Portales, NM 88130 
(505) 356-3940 

Clovis-Carver Public Library  
701 N. Main St. 
Clovis, NM  88101-6658 
(505) 769-7840 

Fort Sumner Public Library 
P.O. Drawer D 
Fort Sumner, NM 88119 
(505) 557-7732 

Vaughn Public Library 
P.O. Box 278 
Vaughn, NM 88353 
(505) 584-2580 





Sample IICEP Letters and Distribution Lists 
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Airspace Proposal Overview 

The New Mexico Training Range Initiative (NMTRI) involves several types of military training airspace in the 
vicinity of Cannon Air Force Base (AFB), New Mexico.  Included are: 

Military Operations Areas (MOAs).  MOAs are established outside of Federal Aviation Administration 
(FAA)-controlled airspace to separate or segregate certain non-hazardous military activities from Instrument 
Flight Rule (IFR) aircraft traffic and to identify for Visual Flight Rule (VFR) aircraft traffic where these 
military activities are conducted. 

Restricted Areas (R-).  Restricted Areas support ground or flight activities that could be hazardous to non-
participating aircraft.  Entry without approval from the using or controlling agency is prohibited. 

Air Traffic Control Assigned Airspace (ATCAA).  An ATCAA is controlled by the applicable FAA Air 
Route Traffic Control Center (ARTCC) that, if not required for other purposes, may be made available for 
military use.  ATCAAs are structured and used to extend the horizontal and/or vertical boundaries 
(maximum altitude) of other Special Use Airspace such as MOAs and Restricted Areas. 

The specific airspace elements associated with the NMTRI are illustrated on the attached map and presented in 
Table 1.  Airspace configuration is described horizontally by geographic coordinates, and vertically by altitudes 
authorized for use.  Altitudes may be specified in feet above ground level (AGL), feet above mean sea level 
(MSL), or as a Flight Level (FL).  FL is specified in hundreds-of feet, and is approximately equal to MSL.  For 
example, FL 240 is approximately 24,000 MSL.  For comparative purposes, average ground elevation in the 
region of the military training airspace under consideration is approximately 5,000 MSL. 

As presented in Table 1, the NMTRI involves five existing MOAs, three Restricted Areas, and three ATCAAs.  
The NMTRI proposes the expansion of existing MOA airspace; the expansion of existing ATCAA airspace, and 
the creation of new MOA/ATCAA airspace as described below. 

Expansion of Existing MOA Airspace.  The Pecos MOA complex would be expanded laterally to the east and 
west to make it conformal with the existing Pecos and Sumner ATCAAs.  The ceiling of the existing Sumner 
ATCAA would be lowered from FL 510 to FL 500.  Geographic areas overflown would remain as described in 
Table 1 for individual airspace elements. 

Expansion of Existing ATCAA Airspace.  The existing Sumner ATCAA would be extended to the north, to 
make it conformal to the existing northern border of the Pecos MOA/ATCAA.  This airspace would extend from 
FL 240 to FL 500, making it conformal with the changed Sumner ATCAA. 

Essentially, these two proposals would result in reconfiguring the existing Pecos and Sumner airspace into one 
Pecos MOA/ATCAA complex creating a contiguous block of training airspace that would overlie approximately 
3,200 square miles and would extend vertically from 500 AGL to approximately 50,000 MSL and afford direct 
access to Melrose Range. 

Creation of New MOA/ATCAA Airspace.  The proposal would also create new MOA/ATCAA airspace to the 
west of the Pecos complex.  This airspace would form a “bridge” into the Pecos complex from the Beaks MOA.  
Identified in proposals as the Capitan MOA/ATCAA, this new airspace would predominately overlie a portion 
of eastern Lincoln County, and include a small wedge of western Chavez County.  It would overlie a geographic 
area of approximately 450 square statute miles.  The Capitan MOA would extend vertically from 12,500 MSL 
up to, but not including FL 180.  The Capitan ATCAA, overlying the MOA, would further extend the altitude of 
the airspace from FL 180 to FL 500, conforming with the Pecos airspace it abuts.   



Table 1.  NMTRI Airspace Definitions 
Training
Airspace

Underlying
Counties

Current
Floor

Current
Ceiling

Proposed
Floor

Proposed
Ceiling

Proposed
Expansion?

Pecos North 
Low

Guadalupe,
Lincoln,
DeBaca, 
and
Roosevelt

500 AGL 
(~5,500
MSL)

10,999 
MSL

Same as 
current

Same as 
current

Yes, to E and W to 
horizontal boundaries 
of Pecos and Sumner 
ATCAAs 

Pecos North 
High

Same as 
Pecos
North Low 

11,000 
MSL

17,999 
MSL

Same as 
current

Same as 
current

Yes, to E and W to 
horizontal boundaries 
of Pecos and Sumner 
ATCAAs 

Pecos South 
Low

Lincoln,
Chavez,
DeBaca 

500 AGL 
(~5,500
MSL)

10,999 
MSL

Same as 
current

Same as 
current

Yes, to S to meet the 
southern border of 
the Sumner ATCAA 

Pecos South 
High

Same as 
Pecos
South Low 

11,000 
MSL

17,999 
MSL

Same as 
current

Same as 
current

Yes, to E and W to 
horizontal boundaries 
of Pecos and Sumner 
ATCAAs 

Taiban MOA DeBaca, 
Roosevelt

500 AGL 
(~5,500
MSL)

10,999 
MSL

Same as 
current

Same as 
current

No

Restricted 
Area R-5105 

Quay, 
Roosevelt,
Curry 

Ground
surface

10,000 
MSL

Same as 
current

Same as 
current

No

Restricted 
Area R-5104A 

Roosevelt,
Curry 

Ground
surface

17,999 
MSL

Same as 
current

Same as 
current

No

Restricted 
Area R-5104B 

Roosevelt,
Curry 

18,000 
MSL

23,000 
MSL

Same as 
current

Same as 
current

No

Melrose
ATCAA

Roosevelt,
Curry 

23,000 
MSL

30,000 
MSL

Same as 
current

Same as 
current

No

Pecos ATCAA Same as 
Pecos
North and 
South

18,000 
MSL

23,900 
MSL

Same as 
current

Same as 
current

Yes, to S,E and W to 
exterior boundary of 
Sumner ATCAA. 

Sumner 
ATCAA

Curry, 
Roosevelt,
Chavez,
Lincoln

24,000 
MSL

51,000 
MSL

24,000 
MSL

50,000 
MSL

Yes, to N to 
horizontal boundary 
of Pecos MOA/ 
ATCAA

Capitan
MOA/ATCAA 

Lincoln,
Chavez

N/A N/A 12,500 
MSL

50,000 
MSL

New MOA/ATCAA 

Note: 1. Average ground elevation in the region of military training airspace under consideration is 
approximately 5,000 MSL. 





BIOLOGICAL LETTER RECIPIENTS 

U.S. Department of the Interior, U.S. Fish and Wildlife Service, 2105 Osuna NE, Albuquerque 
NM 87113, Att: Ms. Joy Nicolopolus  

State of New Mexico, Department of Game and Fish, P.O. Box 25122, Santa Fe NM 87504, Att: 
Ms. Lisa Kirkpatrick, Chief









CULTURAL LETTER RECIPIENTS 

State of New Mexico Office of Cultural Affairs, Historic Preservation Division, La Villa Rivera 
Building, 228 East Palace Avenue, Santa Fe NM  87501, Att: Jan Biella, Interim Director









TRIBAL LETTER RECIPIENTS 

Apache Tribe, Attn: Henry Kostzuta, P.O. Box 1220, Andarko OK  73005 

Comanche Tribe, Johnny Wauqua, Chairman, P.O. Box 908, Lawton OK  73502 

Jicarilla Apache Tribe, Attn: Claudia Vigel-Muniz, P.O. Box 507, Dulce NM  87528 

Kiowa Tribe, Attn: Billy Evans Horse, Chairman, P.O. Box 369, Carnegie OK  73015 

Mescalero Apache, Attn:  Sara Mesque z, P.O. Box 227, Mescalero NM  88340 









GENERAL NOTICE LETTER RECIPIENTS 

Mayor Leandro Abeyta, City of Vaughn, P.O. Box 278, Vaughn NM  88353 

Senator Rod Adair, New Mexico Senate, Room 416D, State Capitol, Santa Fe NM  87503 

Representative Jose A. Campos, New Mexico House of Representatives, Room 204B, State 
Capitol, Santa Fe NM  87503 

Senator Pete Campos, New Mexico Senate, Room 302B, State Capitol, Santa Fe NM  87503 

Representative Anna Marie Crook, New Mexico House of Representatives, Room 230JCN, State 
Capitol, Santa Fe NM  87503 

Representative Daniel R. Foley, New Mexico House of Representatives, Room 203FCN, State 
Capitol, Santa Fe NM  87503 

Senator Clinton D. Harden, New Mexico Senate, Room 416E, State Capitol, Santa Fe NM  87503 

Senator Stuart Ingle, New Mexico Senate, Room 109A, State Capitol, Santa Fe NM  87503 

Senator Timothy Z. Jennings, New Mexico Senate, Room 300D, State Capitol, Santa Fe NM  
87503 

Senator Gay Kernan, New Mexico Senate, Room 415E, State Capitol, Santa Fe NM  87503 

Mayor David Lansford, City of Clovis, P.O. Box 760, Clovis NM  88101 

Mayor Raymond Lopez, Village of Ft. Sumner, P.O. Box 180, Ft. Sumner NM  88119 

Representative Brian K. Moore, New Mexico House of Representatives, Room 203GCN, State 
Capitol, Santa Fe NM  87503 

Mayor Orlando Ortega, Jr., City of Portales, 100 W. 1st Street, Portales NM  88130 

Mayor Bill Owen, City of Roswell, 425 N. Richardson Ave, Roswell NM  88201 

Representative Pauline J. Ponce, New Mexico House of Representatives, Room 413C, State 
Capitol, Santa Fe NM  87503 

Representative Bengie Regensberg, New Mexico House of Representatives, Room 203BCN, 
State Capitol, Santa Fe NM  87503 

Representative Earlene Roberts, New Mexico House of Representatives, Room 201A, State 
Capitol, Santa Fe NM  87503 

Representative W.C. Williams, New Mexico House of Representatives, Room 230JCN, State 
Capitol, Santa Fe NM  87503 

Representative Avon Wilson, New Mexico House of Representatives, Room 202A, State Capitol, 
Santa Fe NM  87503 

Chaves County Commission, P.O. Box 1817, County Courthouse, Roswell NM  88202, Att: 
Harold Hobson, Chairman 

Curry County Commission, 700 N. Main St., Suite 10, County Courthouse, Clovis NM  88101, 
Att: Tim Ashley, Chairman 



De Baca County Commission, P.O. Box 347, County Courthouse, Fort Sumner NM  88119, Att: 
Powhatan Carter, III, Chairman 

Guadalupe County Commission, 420 Parker Avenue, County Courthouse, Santa Rosa NM  
88435, Att: Jimmy Barela, Chairman 

Lincoln County Commission, P.O. Box 711, County Courthouse, Carrizozo NM  88301, Att: Rex 
Wilson, Chairman 

New Mexico Environment Department, Harold S. Runnels Building, 1190 St. Francis Drive, 
Santa Fe NM  87505, Att: Ron Curry 

Office of Military Base Planning & Support, Joseph M. Montoya Bldg., 1100 St. Francis Drive, 
Santa Fe NM  87505, Att: BGen (Ret) Hanson Scott, Director 

Quay County Commission, 6380 Cedar Court, Tucumcari NM  88401, Att: Grace Madrid, 
Commissioner

Roosevelt County Commission, 109 W. 1st Street, County Courthouse, Portales NM  88130, Att: 
Chad Davis, Chairman 







GENERAL DATA COLLECTION LETTER RECIPIENTS 

Aircraft Owners and Pilots Association, 421 Aviation Way, Fredrick, MD  21701-4798, Att:  
Brent Hart 

Bureau of Indian Affairs Intermountain Region, P.O. Box 26567, Albuquerque NM  87125, Att: 
Regional Director 

Federal Aviation Administration, Southwest Region, ASW-900/AF Representative, Fort Worth 
TX  76193-0001, Att: Clyde Dehart 

Federal Aviation Administration, Southwest Region, 2601 Meacham Boulevard, Fort Worth TX  
76137-4298, Att: Ruth Leverenz, Director 

Federal Aviation Administration, 8000 Louisiana Blvd. N.E., Albuquerque, NM  87109, Att:  
Clinette Hosier 

Natural Resources Conservation Service, 6200 Jefferson N.E., Albuquerque NM  87109-3734 

New Mexico Aviation Division, 1550 Pacheco, Santa Fe NM  87505-1149, Att: Mike Rice, 
Aviation Director 

New Mexico Department of Agriculture, Box 30005, Dept. 3189, Las Cruces NM  88003, Att: 
Frank DuBois 

New Mexico Department of Parks and Recreation, P.O. Box 1147, Santa Fe NM  87501, Att: 
David Skazik 

New Mexico State Heritage Program, UNM Biology Dept., MSC03 2020, 1 U of NM, 
Albuquerque NM  87131, Att: Kristine Johnson, PhD, Director 

New Mexico State Land Office, Commissioner of Public Lands, P.O. Box 1148, Santa Fe NM  
87504, Att: Patrick Lyons 

U.S. Department of Agriculture, Forest Service, 333 Broadway S.E., Albuquerque NM  87102, 
Att: Harv Forsgren, Regional Forester 

U.S. Department of the Interior, Bureau of Land Management, P.O. Box 27115, Santa Fe NM  
87502, Att: Ron Dunton, Deputy State Director 

U.S. Department of the Interior, National Park Service, P.O. Box 728, Santa Fe NM  87504, Att: 
Nancy Skinner, Chief 

U.S. Department of the Interior, Office of Environmental Policy and Compliance, P.O. Box 649, 
Albuquerque NM  87103 

U.S. Department of the Interior, Bureau of Land Management, Roswell Field Office, 2909 W. 
2nd Street, Roswell NM  88201, Att: Vivian Oaxaca, Logistics Coordinator 





Cooperating Agency Correspondence 





Relevant Cooperating Agency Correspondence 
Date To From Attachments 
1/20/2004 Air Force  

SAF/IEE
Federal Aviation 
Administration

Letter from SAF/IEE to FAA 
requesting cooperating agency 
status; NOI 

12/9/2004 John Semanek, 
Albuquerque
ARTCC

HQ ACC/DOR Draft NMTRI Airspace Proposal 

2/11/2005 Col. Charles A. 
Hale, HQ 
ACC/DOR

Joan Mallen, 
Albuquerque
ARTCC

ARTCC response to HQ 
ACC/DOR memo of 12/9/2004 

4/22/2005 Lt Col Timothy 
J. McIlhenny, 
ACC/DOR

Joan Mallen, 
Albuquerque
ARTCC

6/9/2005 Frank 
Struzinski and 
Richard Roberts 

Jon Semanek, 
Federal Aviation 
Administration

ZAB’s counter to the proposal 

6/21/2005 Joan Mallen, 
Albuquerque
ARTCC

Col. Charles A. 
Hale, HQ 
ACC/DOR

7/2005 Col. Charles A. 
Hale, HQ 
ACC/DOR

USAF
Representative,
FAA Southwest 
Region

Formal NMTRI Airspace Proposal 
with Sectional Map 

























































































1

New Mexico Training Range Initiative (NMTRI) Airspace Proposal 

1.  Area Descriptions 

 1.1.  Pecos North High Military Operations Area (MOA)

 1.1.1. Proposed Boundaries Beginning at lat. 34º37'00"N., long. 104º30'02"W.; 
       to lat. 34º33'00"N., long. 103º55'02"W.; 

to lat. 34º10'00"N., long. 103º55'02”W.; 
 to lat. 34º10'00"N., long. 105º10'00"W.; 
 to lat. 34º20'20"N., long. 105º10'00"W.; 
 to lat. 34º31'00"N., long. 105º05'02"W.; 
 to the point of beginning.   

 1.1.2. Altitudes  11,000 feet MSL up to but not including FL 180. 
     Note:  Overlies Taiban MOA 

 1.1.3. Times of Use 0800-2000 Monday through Friday;  
  other times by NOTAM 
      
 1.1.4. Controlling Agency FAA, Albuquerque ARTCC 

 1.1.5. Using Agency U.S. Air Force, Commander, 27th Fighter Wing,  
  Cannon AFB, NM 

1.2.     Pecos North Low MOA

 1.2.1. Proposed Boundaries Beginning at lat. 34º37'00"N., long. 104º30'02"W.; 
       to lat. 34º34'36"N., long. 104º07'00"W.; 

 to lat. 34º10'00"N., long. 104º07'00”W.; 
 to lat. 34º10'00"N., long. 105º10'00"W.; 
 to lat. 34º20'20"N., long. 105º10'00"W.; 
 to lat. 34º31'00"N., long. 105º05'02"W.; 

to the point of beginning.  excluding that 
airspace at and below 1500 feet AGL, within 
a 3 NM radius of the Fort Sumner Municipal 
Airport and within 3 NM each side of a 360
bearing from the airport to the northern 
boundary of the MOA 

 1.2.2. Altitudes  500 feet AGL up to but not including 11,000 feet MSL 

 1.2.3. Times of Use 0800-2000 Monday through Friday;  
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  other times by NOTAM 
     
 1.2.4. Controlling Agency FAA, Albuquerque ARTCC 

 1.2.5. Using Agency  U.S. Air Force, Commander, 27th Fighter Wing,  
   Cannon AFB, NM 

 1.3.     Pecos South MOA

1.3.1. Proposed Boundaries     Beginning at lat. 34º14'30"N., long. 103º40'02"W.; 
to lat. 34º05'00"N., long. 103º40'02"W.; 
to lat. 33º45'53"N., long. 104º08'42"W.; 
to lat. 33º37'58"N., long. 104º21'36"W.; 
thence counterclockwise along the 22NM
DME arc of the Chisum VORTAC  
to lat. 33º40'00"N., long. 104º 50 00"W.; 
to lat. 34º00'00"N., long. 105º10'00"W.; 
to lat. 34º10'00"N., long. 105º10'00"W.; 
to lat. 34º10'00"N., long. 103º46'02"W.; 
to the point of beginning

1.3.2. Altitudes  500 feet AGL up to but not including FL 180 

1.3.3. Times of Use 0800-2000 Monday through Friday;  
  other times by NOTAM 
      

1.3.4. Controlling Agency FAA, Albuquerque ARTCC 

1.3.5. Using Agency  U.S. Air Force, Commander, 27th Fighter Wing,  
     Cannon AFB, NM 

2.  Airspace Statement of Need and Justification 

2.1.  Purpose and Need:  The 27 FW requires access to training airspace which provides as 
realistic a combat environment as possible to fulfill its mission and national military 
objectives.  The airspace required would allow aircrews to practice current tactics which 
make full use of  F-16C+, CG, and CJ capabilities.  The airspace configuration would include 
supersonic operations starting at 10,000 feet MSL (approximately 5,000 feet AGL) and 
lateral expansion of existing Pecos MOA airspace.  Lateral expansion of existing airspace 
offers more aircraft maneuvering room, greatly enhancing combat aircrew training.
Additionally, supersonic airspace allows F-16 aircrews to practice profiles for effective use 
of the Advanced Medium Range Air-to-Air Missile (AMRAAM) and Joint Direct Attack 
Munition (JDAM) throughout their employment envelopes.  Simulated supersonic JDAM 
deliveries increase the launch range from the target while simultaneously reducing the 
surface-to-air missile and target-based anti-aircraft artillery threat.  Supersonic airspace also 
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offers enhancements to air-to-air combat training by significantly increasing the employment 
envelopes of air-to-air missiles.  Existing 27 FW airspace includes some, but not all, of these 
parameters.  The modified airspace would allow 27 FW pilots to train in a more realistic 
simulated combat environment, greatly enhancing survivability in combat operations.  While 
NMTRI is specifically designed to enhance F-16 training, the modified airspace will be 
available for joint use. 

2.2.  ALTERNATIVE AIRSPACE CONSIDERED:  The use of existing special use 
airspace (SUA) was evaluated to meet the current training requirements of the 27 FW.  SUAs 
considered were Mt Dora MOA/ATCAA, Bronco MOA/ATCAA, White Sands Missile 
Range (WSMR) and Pecos/Sumner MOA/ATCAA.  These areas were evaluated to provide 
the best possible training solutions.  The following criteria were used in the research:  
airspace parameters (volume, attributes, proximity and time) that impact training time, sortie 
duration, and fuel requirements/tanker requirements, collocation with a bombing and 
electronic combat training range and potential environmental impacts.   

2.2.1.  ALTERNATIVE 1:  Mt Dora MOA/ATCAA.  Mt Dora SUA extends from 1,500 
feet AGL to FL 230.  The upper limit set at FL 230 means less maneuvering room for 
aircraft.  Mt Dora MOA/ATCAA’s closest boundary is 96 miles north of Cannon AFB, 
nearly three times the distance to the Pecos complex.  Aerial refueling would be required 
on most supersonic sorties in Mt Dora due to the excessive distance from Cannon and the 
fuel consumption rate of the F-16.  This is cost-prohibitive compared to the Pecos 
complex.  Mt Dora SUA does not offer the opportunity to use Melrose Range as part of a 
normal training sortie because of the excessive distance and lack of connecting SUA.  Mt 
Dora MOA lies below five jet routes and two refueling anchors/tracks.  Use would be 
limited during peak air traffic hours by Albuquerque FAA Air Route Traffic Control 
Center.

2.2.2.  ALTERNATIVE 2:  Bronco MOA.  Bronco SUA fulfills some of the 27 FW’s 
requirements, specifically the Bronco 3 and 4 MOAs; however, Bronco MOA/ATCAA 
does not offer a collocated bombing/electronic combat range like the Pecos complex 
does, nor does it allow supersonic flight below FL 300 or chaff/flare usage.  In addition, 
the closest boundary is 58 miles from Cannon AFB, nearly twice the distance to the 
Pecos complex.   

2.2.3.  ALTERNATIVE 3:  WHITE SANDS MISSILE RANGE (WSMR).  WSMR 
offers supersonic airspace starting at 5,000 feet AGL.  However, WSMR airspace is over 
140 miles from Cannon AFB.  The same fuel-related issues apply to WSMR to an even 
greater degree.  WSMR has available bombing ranges, but there is no collocated 
electronic combat range.  WSMR airspace is scheduled on a space available, non-
guaranteed basis.  It is not uncommon for unscheduled priority events to secure the 
airspace, resulting in airspace denial and loss of training opportunities for nearly all 
USAF users.
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3. Air Traffic Control Assigned Airspace (ATCAA)

3.1. The NMTRI proposal includes:

Deletion of the Pecos ATCAA (replace with Sumner North/South ATCAAs) 

Create Sumner North ATCAA to overlie the northern portion of Pecos MOA not 
covered by Sumner South ATCAA from FL 180 to FL 300 or as assigned (used in 
conjunction with Pecos/Taiban MOAs). Exception:  27 FW requests Sumner North 
ATCAA up to FL 500 for LFEs twice per month and twice per week, during low 
demand traffic periods as defined  by Albuquerque Center.  The twice per week time 
periods are requested in two-hour blocks; normally these periods will be prior to/ or 
after Albuquerque Center high demand traffic periods.  For aircrew and ATC 
planning purposes, request standardized time periods. 

Vertical expansion of Sumner South ATCAA from FL 180 to FL 500.  No change in 
times of use.  One change in dimension (northern boundary)—detailed in next bullet. 

Establish Sumner North/South ATCAA boundary 5 NM south and parallel to J-74. 
    Lat 34º18'42"N., long. 105º10'00"W to lat. 34º22'51"N., long.103º40'02"W 

    
Create Capitan ATCAA (FL 180 to FL 320 or as assigned) to link Beak and Sumner 
South ATCAAs for use during Large Force Exercises only.  Linking Beak and 
Sumner ATCAAs will result in uninterrupted aircrew training into Pecos MOA and 
Melrose Bombing Range (4K foot block needed for ingress from Sumner South 
ATCAA and 14K block needed for 1 hour to flow back into Sumner South ATCAA 
to Pecos/Melrose). 

Note:  LFE exercises, averaging approximately 20 fighter aircraft, are scheduled 
throughout each year.  Approximately seven LFEs per year are day training events, with 
five per year planned for night training events.  Additionally, the 27 FW conducts LFE 
training during quarterly Phase II Operational Readiness Exercises (ORE).  These 
exercises last three days and test the 27 FW’s ability to conduct sustained/surge flying 
operations.  The LFEs provide 27 FW pilots the opportunity to practice large force 
employment and train mission commanders prior to combat operations.  Expected use is 
approximately 24 days per year (seven day training, five night training and twelve ORE) 
for two hours per day.  The airspace is typically scheduled for two hour periods.  

3.2.  All ATCAA airspace is proposed to allow supersonic operations. 

4.  Activities

4.1. The NMTRI proposed SUA would be primarily used for F-16 missions.  F-16 missions 
include Advanced Aircraft Handling, Basic Fighter Maneuvers, Air Combat Maneuvering, 
Tactical Intercepts, Air Combat Tactics, Dissimilar Air Combat Tactics, Surface Attack 
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Tactics, Basic Weapons Delivery, Tactical Weapons Delivery, Close Air Support, 
Suppression of Enemy Air Defenses, Destruction of Enemy Air Defenses, Forward Air 
Controller – Airborne, Combat Search and Recovery, and Force Protection.

4.2. Other aircraft that will use occasionally NMTRI airspace include B-1B, B-52, F-14, F-
15C/E, FA-18, GAF Tornado, AT-38, and F/A-22.

5.  Environmental and Land Use Information 

5.1. The United States Air Force, through Air Combat Command (ACC), Langley AFB, VA 
is preparing a NMTRI Environmental Impact Statement (EIS).  The final EIS is scheduled 
for completion in Nov 05 with the Record of Decision in Jan 06.  ACC EIS point of contact 
is Mr. Troy Andersen, HQ ACC/CEPP, 129 Andrews St., Suite 102, Langley AFB, Virginia 
23665. Phone:757-764-9198.  Email: troy.andersen@langley.af.mil.  

5.2. NMTRI is an airspace proposal only.

5.3. The 27 FW agrees to provide reasonable and timely aerial access to land underneath the 
proposed airspace.  The MOA floor will continue to be 1,500 feet AGL in the vicinity of Ft 
Sumner Municipal Airport (FSU).  

6.  Communications and Radar 

6.1. Communications and radar services will be as they are today.  Albuquerque Center is the 
servicing ATC agency. 

6.2. Communication will be by discrete UHF frequencies assigned by the FAA controller.
The FAA remains the primary ATC agency servicing NMTRI airspace. 

7.  Safety 

7.1. Safety issues are addressed in the EIS.

7.2. Defensive training flare use is proposed down to 2,000 feet AGL in accordance with 
current Air Force Instructions.  Flare use will be addressed in the EIS. 

8.  Coordination Summary 

8.1. Air Traffic Control organizations contacted were the Albuquerque Center (ZAB) Air 
Traffic Manager, ZAB Support Manager, Airspace and Procedures; ZAB Support Manager, 
Traffic Management;  ZAB Airspace Specialist; ZAB controller union representative; 



6

Roswell FAA Tower Chief; FAA Southwest Region Airspace Manager, and the FAA 
Southwest Region NMTRI environmental action officer.  

8.2. Military units actively engaged with the NMTRI include the New Mexico Air National 
Guard, 150 FW, Kirtland AFB, NM (F-16).  Other flying units previously listed have 
expressed interest in using the expanded airspace, if approved. 

8.3. Other federal governmental agencies such as Bureau of Land Management and Bureau 
of Indian Affairs, as well as state agencies have been contacted during the EIS process. 
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9. Proposed SUA

Proposed Pecos MOA Expansion 
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Proposed Capitan and Sumner North/South ATCAAs 
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10.  Environmental Documents: The Draft EIS was published in Jan 05 with public hearings 
held in Jan 05 also.  The final EIS is scheduled to be complete in Nov 05. 

11.  Summary:  The 27 FW requires airspace to support day and night supersonic training events 
for F-16s 10,000 feet MSL to FL 500 in the proposed NMTRI airspace.  State of the art aerial 
combat and surface attack missions in multi-role fighters require highly-tuned offensive and 
defensive aircrew skills best practiced at all speed and altitude regimes.  The ability to conduct 
local supersonic training operations will enable the 27 FW to meet all critical training 
requirements which cannot be accomplished in the current airspace.  When approved, NMTRI 
will result in more realistic combat aircrew training and enhanced aircrew survivability in 
combat.  





Consultation and Coordination Letters 





Consultation and Coordination Letters 
Date To From Attachments 
1/20/2004 Air Force  

HQ ACC/CEVP 
Mescalero Apache 
Tribe

N/A

1/21/2004 Air Force  
HQ ACC/CEVP 

Department of 
Interior
Fish and Wildlife 
Service
New Mexico 
Ecological Services 
Field Office 

Federal
Endangered, 
Threatened,
Proposed, and 
Candidate Species 
and Species of 
Concern in New 
Mexico

1/26/2004 Air Force  
HQ ACC/CEVP 

New Mexico 
Historic 
Preservation Office 

N/A

2/13/2004  Air Force  
HQ ACC/CEVP 

Department of 
Interior
National Park 
Service
Intermountain 
Region

N/A

3/3/2004 Air Force 
HQ ACC/CEVP 

Jicarilla Apache 
Nation

N/A





































New Mexico Air National Guard Letter 
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APPENDIX D RELEVANT STATUTES, 
REGULATIONS, AND GUIDELINES 

GENERAL
National Environmental Policy Act (NEPA) of 1969 (Public Law [PL] 91-190, 42 United States 

Code [USC] 4347, as amended).  Requires federal agencies to take the environmental 
consequences of proposed actions into consideration in their decision-making process.  
The intent of NEPA is to protect, restore or enhance the environment through well 
informed federal decisions.  The Council on Environmental Quality (CEQ) was 
established under NEPA to implement and oversee federal policy in this process. 

Air Force Instruction 32-7061, Environmental Impact Analysis Process (EIAP), as promulgated 
at 32 CFR Part 989.  Air Force implementation of the procedural provisions of NEPA 
and CEQ regulations.

AFPD 32-70, Environmental Quality.  Requires that the Air Force comply with applicable 
federal, state, and local environmental laws and regulations, including NEPA.  
Executive Order (EO) 11514, Protection and Enhancement of Environmental Quality, as 
amended by EO 11991, sets policy directing the federal government in providing 
leadership in protecting and enhancing the environment. 

Intergovernmental Coordination Act and EO 12372, Intergovernmental Review of Federal 
Programs.  Requires federal agencies to cooperate with and consider state and local 
views in implementing a federal proposal.  AFI 32-7061 requires proponents to 
implement a process known as Interagency and Intergovernmental Coordination for 
Environmental Planning (IICEP), which is used for the purpose of agency coordination 
and implements scoping requirements. 

Ensuring Quality of Information Disseminated to the Public by the Department of Defense.
This memorandum, signed February 10, 2003 requires that all components of the 
Department of Defense adopt standards of data quality for information they 
disseminate.   

AIRSPACE 

Federal Aviation Act of 1958.  Created the Federal Aviation Administration (FAA) and charges 
the FAA Administrator with ensuring the safety of aircraft and the efficient utilization of 
the National Airspace System, within the jurisdiction of the United States. 

Federal Aviation Regulation Part 71 (1975).  Delineates the designation of federal airways, area 
low routes, controlled airspace, and navigational reporting points. 

Federal Aviation Regulation Part 73 (1975).  Defines special use airspace and prescribes the 
requirements for the use of that airspace. 

Federal Aviation Regulation Part 91 (1990).  Describes the rules governing the operation of 
aircraft within the United States. 

FAA Order 7400.2.  Prescribes policy, criteria, and procedures applicable to rulemaking and 
non-rulemaking actions associated with airspace allocation and utilization, obstruction 
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evaluation and marking airport airspace analyses, and the establishment of air 
navigation aids. 

FAA Order 7110.65.  Prescribes air traffic control procedures and phraseology for use by 
personnel providing air traffic control services in the United States. 

RANGE MANAGEMENT 

AFI 13-212 Volume 1, 2 and 3 Range Planning and Operations.  Ensures that Air Force ranges 
are planned, operated, and managed in a safe manner; that all required equipment and 
facilities are available to support range use, and that proper security for range assets is 
present.

ACOUSTIC ENVIRONMENT 
Executive Order (EO) 12088 Federal Compliance with Pollution Control Standards (1978).

Requires the head of each executive agency to be responsible for ensuring that all 
necessary actions are taken for the prevention, control, and abatement of environmental 
pollution, including noise pollution, with respect to federal facilities and activities under 
the control of the agency. 

Federal Interagency Committee on Urban Noise (1980).  Defines noise levels for various land 
uses and may result in areas that will not qualify for federal mortgage insurance.  
Additional sections allow for noise attenuation measures that are often required for 
HUD approval. 

SAFETY
AFI 32-2001 The Fire Protection Operations and Fire Prevention Program (1 April 1999).  

Defines the requirements for Air Force installation fire protection programs, including 
equipment, response times, and training. 

AFI 32-3001 Explosive Ordnance Disposal Program (1 October 1999).  Regulates and provides 
procedures for explosives safety and handling.  Defines criteria for quantity distances, 
clear zones, and facilities associated with ordnance. 

AFI 91-202 The US Air Force Mishap Prevention Program (1 August 1998). Establishes mishap 
prevention program requirements, assigns responsibilities for program elements, and 
contains program management information. 

AFI 91-301, Air Force Occupational and Environmental Safety, Fire Protection, and Health 
(AFOSH).   Program implements AFPD 91-3, Occupational Safety and Health by 
outlining the AFOSH Program.  The purpose of the AFOSH Program is to minimize loss 
of Air Force resources and to protect Air Force people from occupational deaths, 
injuries, or illnesses by managing risks.   

Air Force Manual 91-201, Safety: Explosives Safety Standards.  Establishes safety standards, 
provides planning guidance, and defines safety requirements for explosives operations 
of any kind (including testing, disassembling, modifying, storing, transporting, and 
handling explosives or ammunition) at Air Force facilities. 

Department of Defense Flight Information Publication.  Indicates locations of potential hazards 
(e.g., bird aggregations, obstructions, and noise sensitive locations) under military 
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airspace and defines horizontal and/or vertical avoidance measures.  Updated monthly 
to present current conditions. 

MATERIALS MANAGEMENT 

Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) as amended (1972).  Addresses the 
applications and disposal of pesticides and pesticide containers. 

Hazardous Materials Transportation Act (HTMA) of 1975 Title I Section 101.  Establishes 
criteria for shippers and carriers that manage hazardous materials and includes training 
and qualifications of persons handling hazardous materials. 

Resource Conservation and Recovery Act (RCRA) of 1976.  Regulates the storage, 
transportation, treatment, and disposal of hazardous waste that could adversely affect 
the environment. 

Occupational Safety and Health Administration (OSHA) Asbestos Standard (29CFR 1926.58) 
(1970).  Lists federal requirements during construction activities for handling and 
removal of asbestos from equipment and building structures.  The chemical hazard 
communication program (29CFR 1910.120) requires the identification, information, and 
training on chemical hazards to be available to employees using hazardous materials 
and instituted material safety data sheets (MSDS) which provide this information. 

Solid Waste Disposal Act (SWDA) and Amendments of 1980.  Amends RCRA with additional 
regulation of energy and materials conservation and the establishment of a National 
Advisory Council. 

Hazardous and Solid Waste Amendments (HSWA) of 1984.  Significantly expands the scope and 
requirements of RCRA and mandated underground storage tank (UST) regulations. 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 
and the Superfund Amendments and Reauthorization Act (SARA) of 1986.  Provides 
liability and compensation for cleanup and emergency response from hazardous 
substances discharged into the environment and the cleanup of hazardous disposal sites. 

AFI 32-7080 Pollution Prevention Program (12 May 1994). 

AFI 32-7042 Hazardous Waste Management and Regulation (12 May 1994).  

AFI 32-7005 Facility Environmental Protection Committee (25 February 1994). 

AFI 32-7086 Hazardous Material Management (1 August 1997). 

AFI 32-4002 Facility Hazardous Emergency Planning and Response (1 December 1997). 

Military Munitions Rule, Title 40 CFR Part 266, Subpart M, “Military Munitions.” 

Cannon FAB Plan 32-2, Hazardous Waste Management Plan, 28 August 2000. 

New Mexico Administrative Code, Title 20 Part 4.1.100, Adoption of 40 CFR Part 260, 
Hazardous Waste Management and Part 4.1.700, Adoption of 40 CFR Part 266.202, 
Military Munitions. 
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PHYSICAL RESOURCES 

Federal Water Pollution Control Act of 1948. Establishes procedures and programs for the 
restoration and maintenance of the chemical, physical, and biological integrity of the 
nation’s waters, thus protecting habitat conditions in aquatic and wetland ecosystems. 

Clean Water Act of 1977 (33 USC 1251-1387).  Requires a National Pollution Discharge 
Elimination System (NPDES) permit for all discharges into waters of the United States to 
reduce pollution that could affect any form of life.  Section 404 of this act regulates 
development in streams and wetlands and requires a permit from the U.S. Army Corps 
of Engineers. 

EO 19988 Floodplain Management (1977).  Requires that governmental agencies, in carrying out 
their responsibilities, provide leadership and take action to restore and preserve the 
natural and beneficial values served by floodplains. 

BIOLOGICAL RESOURCES 

Lacey Act of 1900 (16 USC 3371-13378).  Brings the unlawful taking of fish, wildlife, and plants 
under federal jurisdiction by prohibiting specimens taken illegally from being shipped 
across state boundaries. 

Migratory Bird Treaty Act of 1918 (16 USC 701-715s).  Establishes protection for migratory 
birds and their parts (including eggs, nests, and feathers) from hunting, capture, or sale. 

Bald Eagle Protection Act of 1940 (16 USC 668-668c).  Protects bald eagles and golden eagles by 
prohibiting the take, possession, or transportation of these species, dead or alive, and 
includes protection of their nests and eggs. 

Fish and Wildlife Coordination Act of 1958 (16 USC 661-666c as amended).  Provides for 
conservation and management of fish and wildlife by encouraging cooperation between 
the U.S. Fish and Wildlife Service and other federal, state, public, and private agencies. 

Wilderness Act of 1964 (16 USC 1131).  Directs the Secretary of the Interior to review every 
roadless area greater than or equal to 5,000 acres and every roadless island (regardless of 
size) within National Wildlife Refuge and National Park Systems and to recommend to 
the President the suitability of each such area or island for inclusion in the National 
Wilderness Preservation System.  The act provides criteria for determining suitability 
and establishes restrictions on activities that can be undertaken on designated areas. 

Endangered Species Act of 1973 (16 USC 1531-1544, as amended).  Establishes measures for the 
conservation of plant and animal species listed, or proposed for listing, as threatened or 
endangered, including the protection of critical habitat necessary for their continued 
existence.

EO 11990 Protection of Wetlands (1977).  Requires the governmental agencies, in carrying out 
their responsibilities, to provide leadership and take action to minimize the destruction, 
loss, or degradation of wetlands and to preserve and enhance the natural and beneficial 
values of wetlands.  Factors to be considered include conservation and long-term 
productivity of existing flora and fauna, species and habitat diversity and stability, 
hydrologic utility, fish, and wildlife. 
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Fish and Wildlife Conservation Act of 1980 (16 USC 2901-2911 as amended).  Promotes state 
programs, and authorizes funding for grants, aimed at developing and implementing 
comprehensive state non-game fish and wildlife management plans. 

North American Wetlands Conservation Act (16 USC 4401-4412) (1989).  Supports the 
management and preservation of waterfowl by funding the implementation of the 
North American Waterfowl Management Plan and the Tripartite Agreement on 
wetlands between Canada, the U.S., and Mexico. 

CULTURAL RESOURCES 

National Historic Preservation Act of 1966, as amended.  Provides the principal authority used 
to protect historic properties, establishes the National Register of Historic Places 
(NRHP), and defines, in Section 106, the requirements for federal agencies to consider 
the effects of an action on properties listed on, or eligible for, the NRHP.   

Archaeological Resources Protection Act (ARPA) of 1979 (16 USC section 470aa-47011).
Ensures the protection and preservation of archaeological sites on federal or Native 
American lands and establishes a permitting system to allow legitimate scientific study 
of such resources. 

Protection of Historic and Cultural Properties (36 CFR section 800) (2000).  Provides an explicit 
set of procedures for federal agencies to meet their obligations under the National 
Historic Preservation Act including inventorying resources and consultation with State 
Historic Preservation Officers (SHPOs) and federally recognized tribes.  

Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001-3013).
Requires protection and repatriation of Native American burial items found or, or taken 
from, federal or tribal lands, and requires repatriation of burial items controlled by 
federal agencies or museums receiving federal funds. 

AFI 32-7065 Cultural Resource Management (2004).  Sets guidelines for protecting and 
managing cultural resources on lands managed by the Air Force. 

American Indian Religious Freedom Act of 1978 (42 USC section 1996).  States that it is the 
policy of the United States to protect and preserve for American Indians their inherent 
right of freedom to believe, express, and exercise the traditional religions including but 
not limited to access to sites, use and possession of sacred objects, and the freedom to 
worship through ceremonial and traditional rites. 

EO 13007 Indian Sacred Sites (1996).  Requires that, to the extent practicable, federal agencies 
accommodate access to, and ceremonial use of, sacred sites by Native American 
religious practitioners, and to avoid adversely affecting the physical integrity of sacred 
sites.

EO 13084 Consultation and Coordination with Indian Tribal Governments (1998).  Requires 
that federal agencies have an effective process to permit elected officials and other 
representatives of Indian tribal governments to provide meaningful and timely input in 
the development of regulatory policies on matters that significantly or uniquely affect 
their communities. 

Department of Defense (DoD) American Indian and Alaska Native Policy (21 November 1999).
This policy emphasizes the importance of respecting and consulting with tribal 
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governments on a government-to-government basis and requires an assessment, 
through consultation, of proposed DoD actions that may have the potential to 
significantly affect protected tribal resources, tribal rights, and Indian lands before 
decisions are made by the services. 

Land Use 
Department of Transportation Act of 1966 (49 USC 303), Section 4(f) (formerly 49 USC 1651 
(b)(2) and 49 USC 1653f).   Protection of certain public lands and all historic sites was originally 
mandated in Section 4(f) of the 1966 Department of Transportation Act.  Public law 90-495 
(amended in 1968) amended Section 4(f) to its most commonly known form.  In 1983, PL 97-449 
re-codified the Act from 49 USC 1651 to 49 USC 303.  Congress has amended this Act three 
other times without substantive changes.  It is referred to as Section 4(f) in the Federal Highway 
Administration Environmental Procedures (23 CFR 772).  It declares a national policy to 
preserve, where possible, “the natural beauty of the countryside and public park and recreation 
lands, wildlife and waterfowl refuges, and historic sites.”  It protects cultural resources that are 
on or eligible for the National Register of Historic Places. 

Section 6(f) (3)-Land and Water Conservation Funds Act.  Section 6(f)(3) of the 1964 Land and 
Water Conservation Funds (L&WCF) Act requires that all property acquired or developed with 
L&WCF assistance be maintained perpetually in public recreation use.  Title 36, Chapter 1, Part 
59 describes post-completion compliance responsibilities.  These responsibilities apply to each 
6(f) property regardless of the extent of program participation.  The State is responsible for 
compliance and enforcement of these provisions and to ensure consistency with the contractual 
agreement with the National Park Service. 

ENVIRONMENTAL JUSTICE 
EO 12898 Federal Actions to Address Environmental Justice in Minority Populations and 

Low-Income Populations (1995).  Requires federal agencies to identify and address 
disproportionately high and adverse human health or environmental effects of their 
programs, policies, and activities on minority and low-income populations. The essential 
purpose of EO 12898 is to ensure the fair treatment and meaningful involvement of all 
people regardless of race, color, national origin, or income with respect to the 
development, implementation, and enforcement of environmental laws, regulations, and 
policies. 

AF Guidance, Interim Guide for Environmental Justice Analysis with the Environmental 
Impact Analysis Process (November 1997). Provides guidance for implementation of 
EO 12898 in relevant Air Force environmental impact assessments.

EO 13045 Protection of Children from Environmental Health Risks and Safety Risks (1998).
This Executive Order directs federal agencies to identify and assess environmental 
health and safety risks that may disproportionately affect children. 
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APPENDIX E AIRSPACE DESCRIPTION AND 
UTILIZATION 

1.0 INTRODUCTION 

Several aspects of the New Mexico Training Range Initiative (NMTRI) include expanded and 
modified use of Special Use Airspace (SUA).  During scoping for the NMTRI EIS, concerns were 
raised about the competing use of the airspace between military aircraft and other commercial 
and general aviation traffic in the regions.  To address these concerns, the Air Force and the 
Federal Aviation Administration (FAA) determined that a quantitative analysis of use of the 
airspace in question was necessary.  This quantitative airspace analysis uses FAA data and 
potential Cannon AFB training activities to determine the level and severity of potential impacts 
to the aviation community in the region.  This appendix presents the results of this analysis. 

2.0 BACKGROUND 

Three basic elements of the potential NMTRI airspace modifications have the potential to 
interact with other aviation use in the region.   

The first concerns the Draft EIS Proposed Action and Alternative B proposal to expand the 
Pecos/Sumner Air Traffic Control Assigned Airspace (ATCAA).  Military aircraft using this 
airspace could result in potential conflicts with other civil traffic using the Jet Route 74 (J-74).  
Other civil routes transit the area within 30 nautical miles (nm) north of J-74.  J-74 traffic moved 
to the north would have the potential to interact with traffic currently using those other routes. 

The second concern involves the southern expansion of the Pecos South Low Military 
Operations Area (MOA)/ATCAA.  This expansion has the potential to create conflicts between 
military traffic and eastbound arrivals to Dallas / Fort Worth (DFW), as well as westbound 
traffic departing DFW and using the “Worth 3” Standard Instrument Departure (SID) which 
overflies the Pecos MOA complex. 

The third concern is that the proposed creation of both a Capitan MOA and a Capitan ATCAA 
to “bridge” the Beak and Pecos MOAs/ATCAAs could affect traffic northwest of Roswell 
transiting between the Beak MOA/ATCAA and the Pecos MOA/ATCAA. 

The coordinates of the proposed airspace is provided on Table 1 and shown on Figure 1. 

The Air Force worked with FAA to address these concerns.  Specific areas were identified for 
the collection of radar data to determine levels-of-use in these areas of concern.  These areas are 
detailed below.  The airspace use data were collected for the most recent week when an Air 
Force training large-force exercise occurred.  Data were collected from the morning of 6 
September 2004 through the morning of 10 September 2004.  The large-force exercise occurred 
on the morning of 10 September. 

3.0 ASSESSMENT AREAS 

The Air Force identified four “gates,” or airspace corridors, to document air traffic data in the 
airspace.  These locations are identified as Corridor A, B, C, and D.  Each area is illustrated in 
Figure 1, and described below. 
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Table 1.  Proposed Airspace coordinates 

Pecos North High 
MOA

Pecos North Low 
MOA

Pecos South MOA Capitan MOA 

Beginning at lat. 
34º37'00"N., long. 
104º30'02"W.;to lat. 
34º33'00"N., long. 
103º55'02"W.;to lat. 
34º10'00"N., long. 
103º55'02"W.;to lat. 
34º10'00"N., long. 
105º10'00"W.;to lat. 
34º20'20"N., long. 
105º10'00"W.;to lat. 
34º31'00"N., long. 
105º05'02"W.; to the 
point of beginning 

Beginning at lat. 
34º37'00"N., long. 
104º30'02"W.; to lat. 
34º34'36"N., long. 
104º07'00 to lat. 
34º10'00"N., long. 
104º07'00"W.; to lat. 
34º10'00"N., long. 
105º10'00"W.; to lat. 
34º20'20"N., long. 
105º10'00"W.; to lat. 
34º31'00"N., long. 
105º05'02"W.; to the 
point of beginning 

Beginning at lat. 
34º14'30"N., long. 
103º40'02"W.; to lat. 
34º05'00"N., long. 
103º40'02"W.; to lat. 
33º45'53"N., long. 
104º08'42"W. to lat. 
33º37'58"N., long. 
104º21'36"W.; thence 
counterclockwise 
along the 22NM DME 
arc of the Chisum 
VORTAC; to lat. 
33º39'42"N., long. 
104º49'39"W.; to lat. 
34º00'00"N., long. 
105º10'00"W.; to lat. 
34º10'00"N., long. 
105º10'00"W.; to lat. 
34º10'00"N., long. 
103º46'02"W.; to the 
point of beginning 

Beginning at lat. 
34º00'00"N., long. 
105º10'00"W.; to lat. 
33º39'42"N., long. 
104º49'39"W.; to lat. 
33º34'00"N., long. 
105º00'02"W.; to lat. 
33º52'36"N., long. 
105º21'43"W. 
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Figure 1.  Airspace Assessment Areas 
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3.1 Corridor A 

Corridor A captures current civilian traffic use of J-74.  Corridor A is a line extending from 34o

37’ 00” North and 104o 30’ 00” West southerly to 34o 20’ 20” North and 104o 30’ 00” West.  Data 
collected were aircraft flying at altitudes from Flight Level (FL) 300 (approximately 30,000 feet 
MSL) to FL 500 (approximately 50,000 feet MSL).   

3.2 Corridor B 

Corridor B captures current civilian traffic using the airspace that would be used if J-74 traffic 
were to be moved to the north.  This location is a line extending from 34o 37’ 00” North and 104o

30’ 00” West northerly to 35o 10’ 00” North and 104o 30’ 00” West.  Data collected were aircraft 
flying at altitudes from FL 300 to FL 500.   

3.3 Corridor C 

Corridor C captures current civilian traffic in the area of the southern expansion of the Pecos 
MOA, transiting to and from DFW using the Worth 3 SID.  This location is a line extending from 
34o 20’ 20” North and 104o 30’ 00” West southerly to 33o 40’ 00” North and 104o 30’ 00” West. 
Data collected were aircraft flying at altitudes from FL 300 to FL 500. 

3.4 Corridor D 

Corridor D captures current civilian traffic transiting the proposed Capitan MOA/ATCAA 
area.  This location is a line along the 34o 00’ 00” North parallel extending from 104o 52’ 00” 
West to 105o 30’ 00” West.  Data collected were aircraft flying at altitudes from 12,500 feet MSL 
to FL 500.   

4.0 ASSESSMENT PROCESS 

The FAA collected traffic data for each of the four corridors of interest.  Data were collected 
from the morning of 6 September through the morning of 10 September, 2004 for the corridors 
described in Sections 3.1 through 3.4.  Data for Corridors A, B, and C were collected over a 
14-hour period for 6 through 9 September, and for a five-hour period on 10 September when an 
Air Force large-force training exercise was in process.  Corridor D data were collected for a five-
hour period on 10 September.  A large-force exercise was conducted on the morning of Friday, 
10 September.  Data collected afforded a four-day assessment (Monday through Thursday) of 
civil aviation activity in the area.  The Friday data then provided a point of comparison to 
indicate changes to that activity during the time an exercise was conducted. 

Corridor data collected included radar depictions of flight tracks, and specific entry and exit 
time data for each depicted flight track.  Data were then grouped by daily operations, by hour, 
occurring in the areas identified in the appropriate corridor.  Data were segregated as 
commercial traffic [Air Carrier / Air Taxi (AC/AT)], general aviation traffic (GA), and military 
(MIL).  Flight tracks and operations occurring daily from 6 through 10 September 2004 in 
Corridors A through C are described in Figures 2 through 16 by date.  Corridor D data on 
Friday, 10 September 2004, are presented in Figure 17. 
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Figure 2.  Flight Tracks and Operations Corridor A, 6 September 2004 
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Figure 3.  Flight Tracks and Operations Corridor B, 6 September 2004 
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Figure 4.  Flight Tracks and Operations Corridor C, 6 September 2004 
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Figure 5.  Flight Tracks and Operations Corridor A, 7 September 2004 
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Figure 6.  Flight Tracks and Operations Corridor B, 7 September 2004 
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Figure 7.  Flight Tracks and Operations Corridor C, 7 September 2004 
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Figure 8.  Flight Tracks and Operations Corridor A, 8 September 2004 
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Figure 9.  Flight Tracks and Operations Corridor B, 8 September 2004 
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Figure 10.  Flight Tracks and Operations Corridor C, 8 September 2004 
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Figure 11.  Flight Tracks and Operations Corridor A, 9 September 2004 
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Figure 12.  Flight Tracks and Operations Corridor B, 9 September 2004 
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Figure 13.  Flight Tracks and Operations Corridor C, 9 September 2004 
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Figure 14.  Flight Tracks and Operations Corridor A, 10 September 2004 
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Figure 15.  Flight Tracks and Operations Corridor B, 10 September 2004 
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Figure 16.  Flight Tracks and Operations Corridor C, 10 September 2004 
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Figure 17.  Flight Tracks and Operations Corridor D, 10 September 2004 
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5.0 ASSESSMENT FINDINGS 

Daily operations in each of the four corridors are aggregated by local hour in Figures 18 
through 21.  These figures demonstrate that flight activity is higher or lower during certain hour 
blocks on different days.   

Tables 2 through 4 present detailed flight numbers for each of the four corridors.  The flight 
activity is given for each hour block and the hour blocks are defined for both Zulu and local 
time.  The two-hour average on these tables reflect average operations during two-hour periods 
throughout the day.  A two-hour period is the standard use of the airspace for any given 
military training scenario.  

Table 2 demonstrates the average of civilian flight operations that would require Air Traffic 
Control (ATC) deconfliction of military and other air traffic during any two-hour period.  For 
example, from the arrows on Table 2, Corridor A would need to have an average of 4.5 (or 5) 
civilian aircraft deconflicted if the Air Force were using the airspace between the hours of 0800 
to 1000 in the morning.  If the Air Force were training during the two-hour block between the 
hours of 0900 and 1100, the average number of civilian aircraft requiring deconfliction would be 
11.  Table 3 depicts the civilian flight activity in the corridor to which the civilian aircraft from 
Table 2 would likely be rerouted.  Between the hours of 0800 and 1000, these are 1.25 (or 2) 
aircraft currently flying in Corridor B.  During the 1000 to 1200 two-hour time block, there are 
28.75 (or 29) average aircraft flying through Corridor B.   

Table 5 demonstrates each corridor’s flight traffic on the morning of 10 September 2004 during 
an Air Force large-force exercise.  The total flight traffic in each corridor is compared with the 
average traffic in that corridor for the preceding four days from Tables 2 through 4.  General 
aviation use of the airspace is compared with total air traffic in Table 6.   

Table 7 reflects the days of the total highest and lowest expected use of the airspace. 

Table 8 reflects the average highest and lowest expected levels of use of the airspace areas 
assessed, and the times when this use would occur.   

Tables 9 through 11 focus on the five-hour period during which an exercise was conducted.  
Shown are aircraft in the airspace from Monday through Thursday, and these average data are 
compared with the use on Friday during the exercise.  As indicated, activity in Corridor A is 
almost halved, dropping from 27.7 operations to 14.  Corridor B use increased slightly, from 39 
operations to 42.  Corridor C remained essentially unchanged, dropping slightly from 13.5 
operations to 12. 
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Figure 18.  Corridor A Operations 

Figure 19.  Corridor B Operations 
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Figure 20.  Corridor C Operations 

Figure 21:  Corridor D Operations 
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Table 5.  Corridor D Operations Summary 

NEW MEXICO TRAINING RANGE INITIATIVE
AIRSPACE TRAFFIC

BY CORRIDOR ON 10 SEPTEMBER 2004 DURING A LARGE-FORCE EXERCISE DAY

      Total
Normal Daily 

Average
1400 Z 1500 Z 1600 Z 1700 Z 1800 Z   
1459 Z 1559 Z 1659 Z 1759 Z 1859 Z   

0800 L 0900 L 1000 L 1100 L 1200 L   
0859 L 0959 L 1059 L 1159 L 1259 L   

Corridor A 1 0 7 6 3 17 28 
Corridor B 0 1 13 19 9 42 38 
Corridor C 0 1 6 4 1 12 14 
Corridor D 0 3 4 4 2 13 151

Note:  1.  Calculated from available data. 
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Table 6.  General Aviation Daily Operations Summary 
(6 Through 10 September 2004) 

Location Day Total Traffic GA Traffic 
GA Traffic As 

Percent Of Total 
Corridor A Monday 70 10 14 
 Tuesday 78 6 8 
 Wednesday 59 7 12 
 Thursday 99 18 18 
 Friday 20 4 20 
 Total 326 45 14 
 Average 65.5 9 14 

Corridor B Monday 113 10 9 
 Tuesday 139 19 14 
 Wednesday 137 19 14 
 Thursday 131 16 12 
 Friday 53 5 9 
 Total 573 69 12 
 Average 114.6 13.8 12 

Corridor C Monday 48 9 19 
 Tuesday 43 11 26 
 Wednesday 43 7 16 
 Thursday 44 9 20 
 Friday 14 4 29 
 Total 192 40 21 
 Average 38.4 8 21 

Corridor D Monday    
 Tuesday    
 Wednesday    
 Thursday    
 Friday 13 1 8 
 Total 13 1 8 
 Average 13 1 8 
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Table 7.  Minimum And Maximum Airspace Utilization (By Day) 

DAYS

Area Mon Tues Wed Thurs Fri 1

Corridor A   Low High 

Corridor B Low High    

Corridor C High Low (Same) Low (Same)   

Corridor D     High / Low 
Note: 1. Friday will always be the lowest, since data collected only reflect a 6-Hour period.  Low designation 
  assigned to Monday through Thursday 

Table 8.  Maximum and Minimum Airspace Utilization 
During A Two-Hour Period 

Area 

Average
Operations 

Maximum Use 
Time

(Local) 

Average
Operations 

Minimum Use 
Time

(Local) 

Corridor A 15.2 1000 - 1200 3.8 0800 – 1000 

Corridor B 29.5 1000 - 1200 1.2 0800 - 1000 

Corridor C 8.8 
8.8 

1000 - 1200 
1400 - 1600 

1.0 0800 - 1000 

Corridor D 8 1000 - 1200 2 1200 - 1400 
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Table 9.  Exercise Effects on Corridor A 

NEW MEXICO TRAINING RANGE INITIATIVE
AIRSPACE TRAFFIC

CUMULATIVE

Corridor A 

1400 Z 1500 Z 1600 Z 1700 Z 1800 Z Total 
1459 Z 1559 Z 1659 Z 1759 Z 1859 Z  

0800 L 0900 L 1000 L 1100 L 1200 L  
0859 L 0959 L 1059 L 1159 L 1259 L  

Mon 1 0 8 3 8 20 
Tue 0 0 8 7 7 22 
Wed 0 1 7 9 6 23 
Thurs 6 10 10 11 8 45 

Sum 7 11 33 30 29 110 

Average 1.75 2.75 8.25 7.5 7.25 27.5 

 0800 L 0900 L 1000 L 1100 L 1200 L  
 1000 L 1100 L 1200 L 1300 L 1400 L  
2 Hr. 
Avg.

4.5 11 15.75 14.75 14  

Avg.
Time (in 
min)
Between
Service 
Demands

26.7 10.9 7.6 8.1 8.6  

Fri 1 0 7 6  14 
2 Hr. 
Avg.

1 7 13 6   

Demand 120 17.1429 9.23077 20   
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Table 10.  Exercise Effects on Corridor B 

NEW MEXICO TRAINING RANGE INITIATIVE
AIRSPACE TRAFFIC

CUMULATIVE

Corridor B 

1400 Z 1500 Z 1600 Z 1700 Z 1800 Z Total 
1459 Z 1559 Z 1659 Z 1759 Z 1859 Z  

0800 L 0900 L 1000 L 1100 L 1200 L  
0859 L 0959 L 1059 L 1159 L 1259 L  

Mon 0 0 12 12 8 32 
Tue 0 1 13 16 12 42 
Wed 2 1 14 17 6 40 
Thurs 0 1 12 19 10 42 

Sum 2 3 51 64 36 156 

Average 0.5 0.75 12.75 16 9 39 

 0800 L 0900 L 1000 L 1100 L 1200 L  
 1000 L 1100 L 1200 L 1300 L 1400 L  
2 Hr. 
Avg.

1.25 13.5 28.75 25 19  

Avg.
Time (in 
min)
Between
Service 
Demands

96.0 8.9 4.2 4.8 13.3  

Fri 0.0 1.0 13.0 19.0 9.0 42.0 
2 Hr. 
Avg.

1.0 14.0 32.0 28.0 9.0  

Demand 120.0 8.6 3.8 4.3 13.3  
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Table 11.  Exercise Effects on Corridor C 

NEW MEXICO TRAINING RANGE INITIATIVE
AIRSPACE TRAFFIC

CUMULATIVE

Corridor C 

1400 Z 1500 Z 1600 Z 1700 Z 1800 Z Total 
1459 Z 1559 Z 1659 Z 1759 Z 1859 Z  

0800 L 0900 L 1000 L 1100 L 1200 L  
0859 L 0959 L 1059 L 1159 L 1259 L  

Mon 1 0 3 2 5 11 
Tue 1 0 6 3 4 14 
Wed 0 0 4 6 5 15 
Thurs 2 0 5 5 2 14 

Sum 4 0 18 16 16 54 

Average 1 0 4.5 4 4 13.5 

 0800 L 0900 L 1000 L 1100 L 1200 L  
 1000 L 1100 L 1200 L 1300 L 1400 L  
2 Hr. 
Avg.

1 4.5 8.5 8 7.25  

Avg.
Time (in 
min)
Between
Service 
Demands

120.0 26.7 14.1 15.0 30.0  

Fri 0 1 6 4 1 12 
2 Hr. 
Avg.

1 7 10 5 1  

Demand 120 17.1429 12 24 120  
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ADVISORY 
U.S. Department CIRCULAR
Of Transportation 
Federal Aviation 
Administration 

Subject: CHANGE 1 TO OBSTRUCTION Date: 4/15/00 AC No: 70/7460-1K
 MARKING AND LIGHTING Initiated by: ATA-400 Change: 1 

1. PURPOSE. This change amends the Federal Aviation Administration’s (FAA) 
standards for marking and lighting structures to promote aviation safety.  The Change 
Number and date of the change material are located at the top of the page. 

2. EFFECTIVE DATE.  This change is effective August 1, 2000.  . 

3. EXPLANATION OF CHANGES.

a. Table of Contents.  Change pages i through iii. 

b. Change pages 19 through 32 beginning at Chapter 7. High Intensity Flashing 
White Obstruction Light Systems to read 21 through 34. 

c. Page 1.  Paragraph 1.  Reporting Requirements. Owner changed to read 
sponsor. 

d. Page 1.  Paragraph 5.  Modifications and Deviations. Owner changed to read 
sponsor.

e. Page 1.  Paragraph 5.b.3.  Voluntary Marking and/or Lighting. Owner/s 
changed to read sponsor. 

f. Page 2.  Paragraph d.  Chapter 6 changed to read Chapter 12, Table 4. 

g. Page 2.  Paragraph d.  Owners/proponents changed to read sponsors. 

h. Page 2.  Paragraph 6.  Additional Notification. Proponents changed to read 
sponsors.

i. Page 2.  Paragraph 7.  Metric Units. Proponents changed to read sponsors. 

j. Page 3.  Paragraph 23.  Light Failure Notification. Proponents changed to read 
sponsors.

k. Page 4.  Paragraph 24.  Notification of Restoration. Owner changed to read 
sponsor.

l. Page 7.  Note. Change proponents to read sponsors. 



m. Page 11.  Paragraph 49.  Distraction. Owner changed to read sponsor 

n. Replace Pages A1-1 through A1-19.  New illustrations. In addition, mid-level 
lighting on structures beginning at 250 feet above ground level (AGL) has been 
corrected to reflect lighting beginning at 350 feet AGL. 

JOHN S. WALKER 
Program Director for Air Traffic
  Airspace Management 
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CHAPTER 1. ADMINISTRATIVE AND GENERAL PROCEDURES 

1. REPORTING REQUIREMENTS

A sponsor proposing any type of construction or
alteration of a structure that may affect the National 
Airspace System (NAS) is required under the 
provisions of 14 Code of Federal Regulations (14 
CFR part 77) to notify the FAA by completing the 
Notice of Proposed Construction or Alteration form 
(FAA Form 7460-1).  The form should be sent to the 
FAA Regional Air Traffic Division office having
jurisdiction over the area where the planned 
construction or alteration would be located. Copies 
of FAA Form 7460-1 may be obtained from any FAA 
Regional Air Traffic Division office, Airports District 
Office or FAA Website at 
www.faa.gov/ats/ata/ata400. 

2. PRECONSTRUCTION NOTICE 

The notice must be submitted: 

a. At least 30 days prior to the date of proposed 
construction or alteration is to begin. 

b. On or before the date an application for a 
construction permit is filed with the Federal 
Communications Commission (FCC).  (The FCC 
advises its applicants to file with the FAA well in 
advance of the 30-day period in order to expedite 
FCC processing.) 

3. FAA ACKNOWLEDGEMENT 

The FAA will acknowledge, in writing, receipt of 
each FAA Form 7460-1 notice received. 

4. SUPPLEMENTAL NOTICE REQUIREMENT 

a. If required, the FAA will include a FAA Form 
7460-2, Notice of Actual Construction or Alteration, 
with a determination. 

b. FAA Form 7460-2 Part 1 is to be completed and 
sent to the FAA at least 48 hours prior to starting the 
actual construction or alteration of a structure. 
Additionally, Part 2 shall be submitted no later than 5 
days after the structure has reached its greatest 
height.  The form should be sent to the Regional Air 
Traffic Division office having jurisdiction over the 
area where the construction or alteration would be 
located. 

c. In addition, supplemental notice shall be 
submitted upon abandonment of construction. 

d. Letters are acceptable in cases where the 
construction/alteration is temporary or a proposal is 
abandoned.  This notification process is designed to 

permit the FAA the necessary time to change affected 
procedures and/or minimum flight altitudes, and to 
otherwise alert airmen of the structure’s presence. 

Note-
NOTIFICATION AS REQUIRED IN THE DETERMINATION IS 
CRITICAL TO AVIATION SAFETY. 

5.  MODIFICATIONS AND DEVIATIONS 

a. Requests for modification or deviation from the 
standards outlined in this AC must be submitted to 
the FAA Regional Air Traffic Division office serving 
the area where the structure would be located.  The 
sponsor is responsible for adhering to approved
marking and/or lighting limitations, and/or 
recommendations given, and should notify the FAA 
and FCC (for those structures regulated by the FCC) 
prior to removal of marking and/or lighting.  A 
request received after a determination is issued may 
require a new study and could result in a new 
determination. 

b. Modifications.  Modifications will be based on 
whether or not they impact aviation safety.  Examples 
of modifications that may be considered: 

1. Marking and/or Lighting Only a Portion of 
an Object. The object may be so located with respect 
to other objects or terrain that only a portion of it 
needs to be marked or lighted. 

2. No Marking and/or Lighting.  The object 
may be so located with respect to other objects or 
terrain, removed from the general flow of air traffic, 
or may be so conspicuous by its shape, size, or color 
that marking or lighting would serve no useful 
purpose. 

3. Voluntary Marking and/or Lighting. The 
object may be so located with respect to other objects 
or terrain that the sponsor feels increased conspicuity
would better serve aviation safety. Sponsors who 
desire to voluntarily mark and/or light their structure 
should request the proper marking and/or lighting 
from the FAA to ensure no aviation safety issues are 
impacted. 

4. Marking or Lighting an Object in 
Accordance with the Standards for an Object of 
Greater Height or Size. The object may present such 
an extraordinary hazard potential that higher 
standards may be recommended for increased 
conspicuity to ensure the safety to air navigation. 

c. Deviations. The FAA regional office conducts 
an aeronautical study of the proposed deviation(s) 

Chap 1 1
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and forwards its recommendation to FAA 
headquarters in Washington, DC, for final approval. 
Examples of deviations that may be considered: 

1. Colors of objects. 

2. Dimensions of color bands or rectangles. 

3. Colors/types of lights. 

4. Basic signals and intensity of lighting. 

5. Night/day lighting combinations. 

6. Flash rate. 

d. The FAA strongly recommends that sponsors
become familiar with the different types of lighting 
systems and to specifically request the type of 
lighting system desired when submitting FAA Form 
7460-1.  (This request should be noted in “item 2.D” 
of the FAA form.)  Information on these systems can 
be found in Chapter 12, Table 4 of this AC. While
the FAA will make  every effort to accommodate
the request, sponsors should also request
information from system manufacturers. In order 
to determine which system best meets their  needs
based on purpose, installation, and maintenance costs.

6. ADDITIONAL NOTIFICATION

Sponsors are reminded that any change to the
submitted information on which the FAA has based
its determination, including modification, deviation 

or optional upgrade to white lighting on structures 
which are regulated by the FCC, must also be filed 
with the FCC prior to making the change for proper 
authorization and annotations of obstruction marking 
and lighting. These structures will be subject to 
inspection and enforcement of marking and lighting 
requirements by the FCC.  FCC Forms and Bulletins 
can be obtained from the FCC’s National Call Center 
at 1-888-CALL-FCC (1-888-225-5322). Upon 
completion of the actual change, notify the 
Aeronautical Charting office at: 

NOAA/NOS 

Aeronautical Charting Division 

Station 5601, N/ACC113 

1305 East-West Highway 

Silver Spring, MD 20910-3233 

7. METRIC UNITS 

To promote an orderly transition to metric units, 
sponsors should include both English and metric
(SI units) dimensions. The metric conversions may
not be exact equivalents, and until there is an official
changeover to the metric system, the English 
dimensions will govern. 
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CHAPTER 2. GENERAL 

20. STRUCTURES TO BE MARKED AND 
LIGHTED 

Any temporary or permanent structure, including all 
appurtenances, that exceeds an overall height of 200 
feet (61m) above ground level (AGL) or exceeds any 
obstruction standard contained in 14 CFR part 77, 
should normally be marked and/or lighted. However, 
an FAA aeronautical study may reveal that the 
absence of marking and/or lighting will not impair 
aviation safety.  Conversely, the object may present 
such an extraordinary hazard potential that higher 
standards may be recommended for increased 
conspicuity to ensure safety to air navigation. 
Normally outside commercial lighting is not 
considered sufficient reason to omit recommended 
marking and/or lighting. Recommendations on 
marking and/or lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design. 
The FAA may also recommend marking and/or 
lighting a structure that does not exceed 200 (61m) 
feet AGL or 14 CFR part 77 standards because of its 
particular location. 
21. GUYED STRUCTURES 

The guys of a 2,000-foot (610m) skeletal tower are 
anchored from 1,600 feet (488m) to 2,000 feet 
(610m) from the base of the structure. This places a 
portion of the guys 1,500 feet (458m) from the tower 
at a height of between 125 feet (38m) to 500 feet 
(153m) AGL. 14 CFR part 91, section 119, requires 
pilots, when operating over other than congested 
areas, to remain at least 500 feet (153m) from man-
made structures.  Therefore, the tower must be 
cleared by 2,000 feet (610m) horizontally to avoid all 
guy wires.  Properly maintained marking and lighting 
are important for increased conspicuity since the guys 
of a structure are difficult to see until aircraft are 
dangerously close. 
22. MARKING AND LIGHTING EQUIPMENT 

Considerable effort and research have been expended 
in determining the minimum marking and lighting 
systems or quality of materials that will produce an 
acceptable level of safety to air navigation.  The FAA 
will recommend the use of only those marking and 
lighting systems that meet established technical 
standards.  While additional lights may be desirable 

to identify an obstruction to air navigation and may, 
on occasion be recommended, the FAA will 
recommend minimum standards in the interest of 
safety, economy, and related concerns. Therefore, to 
provide an adequate level of safety, obstruction 
lighting systems should be installed, operated, and 
maintained in accordance with the recommended 
standards herein. 
23.  LIGHT FAILURE NOTIFICATION 

a. Sponsors should keep in mind that conspicuity is 
achieved only when all recommended lights are 
working.  Partial equipment outages decrease the 
margin of safety.  Any outage should be corrected as 
soon as possible.  Failure of a steady burning side or 
intermediate light should be corrected as soon as 
possible, but notification is not required. 

b. Any failure or malfunction that lasts more than 
thirty (30) minutes and affects a top light or flashing 
obstruction light, regardless of its position, should be 
reported immediately to the nearest flight service 
station (FSS) so a Notice to Airmen (NOTAM) can 
be issued.  Toll-free numbers for FSS are listed in 
most telephone books or on the FAA’s Website at 
www.faa.gov/ats/ata/ata400.   This report should 
contain the following information: 

1. Name of persons or organizations reporting 
light failures including any title, address, and 
telephone number. 

2. The type of structure. 

3. Location of structure (including latitude and 
longitude, if known, prominent structures, landmarks, 
etc.). 

4. Height of structure above ground level 
(AGL)/above mean sea level (AMSL), if known. 

5. A return to service date. 

6. FCC Antenna Registration Number (for 
structures that are regulated by the FCC). 

Note-
1. When the primary lamp in a double obstruction light fails, and the 
secondary lamp comes on, no report is required. However, when one of 
the lamps in an incandescent L-864 flashing red beacon fails, it should be 
reported. 

2. After 15 days, the NOTAM is automatically deleted from the system. 
The sponsor is requested to call the nearest FSS to extend the outage 
date.  In addition, the sponsor is required to report a return to service 
date. 
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24.  NOTIFICATION OF RESTORATION 

As soon as normal operation is restored, notify the 
same AFSS/FSS that received the notification of 
failure. The FCC advises that noncompliance with 
notification procedures could subject its sponsor
to penalties or monetary forfeitures.

25. FCC REQUIREMENT 

FCC licensees are required to file an environmental 
assessment with the Commission when seeking 
authorization for the use of the high intensity flashing 
white lighting system on structures located in 
residential neighborhoods, as defined by the 
applicable zoning law. 

Chap 2 4



3/1/00 AC 70/7460-1K 

CHAPTER 3. MARKING GUIDLINES 

30. PURPOSE 

This chapter provides recommended guidelines to 
make certain structures conspicuous to pilots during 
daylight hours. One way of achieving this 
conspicuity is by painting and/or marking these 
structures. Recommendations on marking structures 
can vary depending on terrain features, weather 
patterns, geographic location, and in the case of wind 
turbines, number of structures and overall layout of 
design. 

31. PAINT COLORS 

Alternate sections of aviation orange and white paint 
should be used as they provide maximum visibility of 
an obstruction by contrast in colors. 

32. PAINT STANDARDS 

The following standards should be followed.  To be 
effective, the paint used should meet specific color 
requirements when freshly applied to a structure. 
Since, all outdoor paints deteriorate with time and it 
is not practical to give a maintenance schedule for all 
climates, surfaces should be repainted when the color 
changes noticeably or its effectiveness is reduced by 
scaling, oxidation, chipping, or layers of 
contamination. 

a. Materials and Application. Quality paint and 
materials should be selected to provide extra years of 
service. The paint should be compatible with the 
surfaces to be painted, including any previous 
coatings, and suitable for the environmental 
conditions.  Surface preparation and paint application 
should be in accordance with manufacturer’s 
recommendations. 

Note-
In-Service Aviation Orange Color Tolerance Charts are available from 
private suppliers for determining when repainting is required. The color 
should be sampled on the upper half of the structure, since weathering is 
greater there. 

b. Surfaces Not Requiring Paint. Ladders, decks, 
and walkways of steel towers and similar structures 
need not be painted if a smooth surface presents a 
potential hazard to maintenance personnel.  Paint 
may also be omitted from precision or critical 
surfaces if it would have an adverse effect on the 
transmission or radiation characteristics of a signal. 
However, the overall marking effect of the structure 
should not be reduced. 

c. Skeletal Structures. Complete all 
marking/painting prior to or immediately upon 

completion of construction. This applies to catenary 
support structures, radio and television towers, and 
similar skeletal structures.  To be effective, paint 
should be applied to all inner and outer surfaces of 
the framework. 

33. PAINT PATTERNS 

Paint patterns of various types are used to mark 
structures. The pattern to be used is determined by 
the size and shape of the structure.  The following 
patterns are recommended. 

a. Solid Pattern. Obstacles should be colored 
aviation orange if the structure has both horizontal 
and vertical dimensions not exceeding 10.5 feet 
(3.2m). 

b. Checkerboard Pattern. Alternating rectangles of 
aviation orange and white are normally displayed on 
the following structures: 

1. Water, gas, and grain storage tanks. 

2. Buildings, as required. 

3. Large structures exceeding 10.5 feet (3.2m) 
across having a horizontal dimension that is equal to 
or greater than the vertical dimension. 

c. Size of Patterns.  Sides of the checkerboard 
pattern should measure not less than 5 feet (1.5m) or 
more than 20 feet (6m) and should be as nearly 
square as possible.  However, if it is impractical 
because of the size or shape of a structure, the 
patterns may have sides less than 5 feet (1.5m). 
When possible, corner surfaces should be colored 
orange. 

d. Alternate Bands. Alternate bands of aviation 
orange and white are normally displayed on the 
following structures: 

1. Communication towers and catenary support 
structures. 

2. Poles. 

3. Smokestacks. 

4. Skeletal framework of storage tanks and 
similar structures. 

5. Structures which appear narrow from a side 
view, that are 10.5 feet (3.2m) or more across and the 
horizontal dimension is less than the vertical 
dimension. 

6. Wind turbine generator support structures 
including the nacelle or generator housing. 
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7. Coaxial cable, conduits, and other cables 
attached to the face of a tower. 

e. Color Band Characteristics.  Bands for 
structures of any height should be: 

1. Equal in width, provided each band is not less 
than 11/2 feet (0.5m) or more than 100 feet (31m) 
wide.

2. Perpendicular to the vertical axis with the 
bands at the top and bottom ends colored orange. 

3. An odd number of bands on the structure. 

4. Approximately one-seventh the height if the 
structure is 700 feet (214m) AGL or less. For each 
additional 200 feet (61m) or fraction thereof, add one 
(1) additional orange and one (1) additional white 
band.

5. Equal and in proportion to the structure’s 
height AGL. 

Structure Height to Bandwidth Ratio 

Example: If a 
Structure is: 

Greater Than But Not More 
Than 

Band Width 

10.5 feet 
(3.2m)

700 feet 
(214m)

1/7 of height 

701 feet 
(214m)

900 feet 
(275m)

1/9 of height 

901 feet 
(275m)

1,100 feet 
(336m)

1/11 of height 

1,100 feet 
(336m)

1,300 feet 
(397m)

1/13 of height 

TBL 1 

f. Structures With a Cover or Roof.  If the  
structure has a cover or roof, the highest orange band 
should be continued to cover the entire top of the 
structure. 

g. Skeletal Structures Atop Buildings. If a 
flagpole, skeletal structure, or similar object is 
erected on top of a building, the combined height of 
the object and building will determine whether 
marking is recommended; however, only the height 
of the object under study determines the width of the 
color bands. 

h. Partial Marking.  If marking is recommended 
for only a portion of a structure because of shielding 
by other objects or terrain, the width of the bands 
should be determined by the overall height of the 

structure.  A minimum of three bands should be 
displayed on the upper portion of the structure. 

i. Teardrop Pattern.  Spherical water storage tanks 
with a single circular standpipe support may be 
marked in a teardrop-striped pattern. The tank should 
show alternate stripes of aviation orange and white. 
The stripes should extend from the top center of the 
tank to its supporting standpipe.  The width of the 
stripes should be equal, and the width of each stripe 
at the greatest girth of the tank should not be less than 
5 feet (1.5m) nor more than 15 feet (4.6m). 

j. Community Names.  If it is desirable to paint the 
name of the community on the side of a tank, the 
stripe pattern may be broken to serve this purpose. 
This open area should have a maximum height of 3 
feet (0.9m). 

k. Exceptions. Structural designs not conducive to 
standard markings may be marked as follows: 

1. If it is not practical to color the roof of a 
structure in a checkerboard pattern, it may be colored 
solid orange. 

2. If a spherical structure is not suitable for an 
exact checkerboard pattern, the shape of the 
rectangles may be modified to fit the shape of the 
surface. 

3. Storage tanks not suitable for a checkerboard 
pattern may be colored by alternating bands of 
aviation orange and white or a limited checkerboard 
pattern applied to the upper one-third of the structure. 

4. The skeletal framework of certain water, gas, 
and grain storage tanks may be excluded from the 
checkerboard pattern. 

34. MARKERS 

Markers are used to highlight structures when it is 
impractical to make them conspicuous by painting. 
Markers may also be used in addition to aviation 
orange and white paint when additional conspicuity is 
necessary for aviation safety.  They should be 
displayed in conspicuous positions on or adjacent to 
the structures so as to retain the general definition of 
the structure.  They should be recognizable in clear 
air from a distance of at least 4,000 feet (1219m) and 
in all directions from which aircraft are likely to 
approach.  Markers should be distinctively shaped, 
i.e., spherical or cylindrical, so they are not mistaken 
for items that are used to convey other information. 
They should be replaced when faded or otherwise 
deteriorated. 
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a. Spherical Markers.  Spherical markers are used 
to identify overhead wires. Markers may be of 
another shape, i.e., cylindrical, provided the projected 
area of such markers will not be less than that 
presented by a spherical marker. 

1. Size and Color.

The diameter of the markers used on extensive 
catenary wires across canyons, lakes, rivers, etc., 
should be not less than 36 inches (91cm). Smaller 
20-inch (51cm) spheres are permitted on less 
extensive power lines or on power lines below 50 feet 
(15m) above the ground and within 1,500 feet (458m) 
of an airport runway end.  Each marker should be a 
solid color such as aviation orange, white, or yellow. 

2. Installations. 

(a) Spacing.  Markers should be spaced 
equally along the wire at intervals of approximately 
200 feet (61m) or a fraction thereof. Intervals 
between markers should be less in critical areas near 
runway ends (i.e., 30 to 50 feet (10m to 15m)).  They 
should be displayed on the highest wire or by another 
means at the same height as the highest wire. Where 
there is more than one wire at the highest point, the 
markers may be installed alternately along each wire 
if the distance between adjacent markers meets the 
spacing standard.  This method allows the weight and 
wind loading factors to be distributed. 

(b) Pattern.  An alternating color scheme 
provides the most conspicuity against all 
backgrounds.  Mark overhead wires by alternating 
solid colored markers of aviation orange, white, and 
yellow.  Normally, an orange sphere is placed at each 
end of a line and the spacing is adjusted (not to 
exceed 200 feet (61m)) to accommodate the rest of 
the markers.  When less than four markers are used, 
they should all be aviation orange. 

b. Flag Markers.  Flags are used to mark certain 
structures or objects when it is technically impractical 
to use spherical markers or painting.  Some examples 
are temporary construction equipment, cranes, 
derricks, oil and other drilling rigs.  Catenaries 
should use spherical markers. 

1. Minimum Size.  Each side of the flag marker 
should be at least 2 feet (0.6m) in length. 

2. Color Patterns.  Flags should be colored as 
follows: 

(a) Solid.  Aviation orange. 

(b) Orange and White.  Arrange two 
triangular sections, one aviation orange and the other 
white to form a rectangle. 

(c) Checkerboard. Flags 3 feet (0.9m) or 
larger should be a checkerboard pattern of aviation 
orange and white squares, each 1 foot (0.3m) plus or 
minus 10 percent. 

3. Shape. Flags should be rectangular in shape 
and have stiffeners to keep them from drooping in 
calm wind. 

4. Display.  Flag markers should be displayed 
around, on top, or along the highest edge of the 
obstruction. When flags are used to mark extensive 
or closely grouped obstructions, they should be 
displayed approximately 50 feet (15m) apart.  The 
flag stakes should be of such strength and height that 
they will support the flags above all surrounding 
ground, structures, and/or objects of natural growth. 

35. UNUSUAL COMPLEXITIES 

The FAA may also recommend appropriate marking 
in an area where obstructions are so grouped as to 
present a common obstruction to air navigation. 

36. OMISSION OR ALTERNATIVES TO MARKING 

There are two alternatives to marking. Either 
alternative requires FAA review and concurrence. 

a. High Intensity Flashing White Lighting 
Systems. The high intensity lighting systems are 
more effective than aviation orange and white paint 
and therefore can be recommended instead of 
marking. This is particularly true under certain 
ambient light conditions involving the position of the 
sun relative to the direction of flight.  When high 
intensity lighting systems are operated during 
daytime and twilight, other methods of marking may 
be omitted.  When operated 24 hours a day, other 
methods of marking and lighting may be omitted. 

b. Medium Intensity Flashing White Lighting 
Systems. When medium intensity lighting systems 
are operated during daytime and twilight on 
structures 500 feet (153m) AGL or less, other 
methods of marking may be omitted.  When operated 
24 hours a day on structures 500 feet (153m) AGL or 
less, other methods of marking and lighting may be 
omitted. 

Note-
SPONSORS MUST ENSURE THAT ALTERNATIVES TO MARKING

ARE COORDINATED WITH THE FCC FOR STRUCTURES UNDER 
ITS JURISDICTION PRIOR TO MAKING THE CHANGE. 
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CHAPTER 4. LIGHTING GUIDELINE 

40. PURPOSE 

This chapter describes the various obstruction 
lighting systems used to identify structures that an 
aeronautical study has determined will require added 
conspicuity.  The lighting standards in this circular 
are the minimum necessary for aviation safety. 
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design. 

41. STANDARDS 

The standards outlined in this AC are based on the 
use of light units that meet specified intensities, beam 
patterns, color, and flash rates as specified in AC 
150/5345-43. 

These standards may be obtained from: 

Department of Transportation 
TASC 
Subsequent Distribution Office, SVC-121.23 
Ardmore East Business Center 
3341 Q 75th Avenue 
Landover, MD  20785 

42. LIGHTING SYSTEMS 

Obstruction lighting may be displayed on structures 
as follows: 

a. Aviation Red Obstruction Lights.  Use flashing 
beacons and/or steady burning lights during 
nighttime. 

b. Medium Intensity Flashing White Obstruction 
Lights.  Medium intensity flashing white obstruction 
lights may be used during daytime and twilight with 
automatically selected reduced intensity for nighttime 
operation. When this system is used on structures 
500 feet (153m) AGL or less in height, other methods 
of marking and lighting the structure may be omitted. 
Aviation orange and white paint is always required 
for daytime marking on structures exceeding 500 feet 
(153m) AGL.  This system is not normally 
recommended on structures 200 feet (61m) AGL or 
less. 

c. High Intensity Flashing White Obstruction 
Lights.  Use high intensity flashing white obstruction 
lights during daytime with automatically selected 
reduced intensities for twilight and nighttime 
operations.  When this system is used, other methods 
of marking and lighting the structure may be omitted. 

This system should not be recommended on 
structures 500 feet (153m) AGL or less, unless an 
FAA aeronautical study shows otherwise. 

Note-
All flashing lights on a structure should flash simultaneously except for 
catenary support structures, which have a distinct sequence flashing 
between levels. 

d. Dual Lighting. This system consists of red 
lights for nighttime and high or medium intensity 
flashing white lights for daytime and twilight. When 
a dual lighting system incorporates medium flashing 
intensity lights on structures 500 feet (153m) or less, 
or high intensity flashing white lights on structures of 
any height, other methods of marking the structure 
may be omitted. 

e. Obstruction Lights During Construction.  As  
the height of the structure exceeds each level at 
which permanent obstruction lights would be 
recommended, two or more lights of the type 
specified in the determination should be installed at 
that level. Temporary high or medium intensity 
flashing white lights, as recommended in the 
determination, should be operated 24 hours a day 
until all permanent lights are in operation.  In either 
case, two or more lights should be installed on the 
uppermost part of the structure any time it exceeds 
the height of the temporary construction equipment. 
They may be turned off for periods when they would 
interfere with construction personnel.  If practical, 
permanent obstruction lights should be installed and 
operated at each level as construction progresses. 
The lights should be positioned to ensure that a pilot 
has an unobstructed view of at least one light at each 
level. 

f. Obstruction Lights in Urban Areas. When a 
structure is located in an urban area where there are 
numerous other white lights (e.g., streetlights, etc.) 
red obstruction lights with painting or a medium 
intensity dual system is recommended. Medium 
intensity lighting is not normally recommended on 
structures less than 200 feet (61m). 

g. Temporary Construction Equipment Lighting.
Since there is such a variance in construction cranes, 
derricks, oil and other drilling rigs, each case should 
be considered individually.  Lights should be 
installed according to the standards given in Chapters 
5, 6, 7, or 8, as they would apply to permanent 
structures. 
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43. CATENARY LIGHTING 

Lighted markers are available for increased night 
conspicuity of high-voltage (69KV or greater) 
transmission line catenary wires.  These markers 
should be used on transmission line catenary wires 
near airports, heliports, across rivers, canyons, lakes, 
etc. The lighted markers should be manufacturer 
certified as recognizable from a minimum distance of 
4,000 feet (1219m) under nighttime conditions, 
minimum visual flight rules (VFR) conditions or 
having a minimum intensity of at least 32.5 candela. 
The lighting unit should emit a steady burning red 
light. They should be used on the highest energized 
line.  If the lighted markers are installed on a line 
other than the highest catenary, then markers 
specified in paragraph 34 should be used in addition 
to the lighted markers. (The maximum distance 
between the line energizing the lighted markers and 
the highest catenary above the lighted marker should 
be no more than 20 feet (6m).) Markers should be 
distinctively shaped, i.e., spherical, cylindrical, so 
they are not mistaken for items that are used to 
convey other information. They should be visible in 
all directions from which aircraft are likely to 
approach.  The area in the immediate vicinity of the 
supporting structure’s base should be clear of all 
items and/or objects of natural growth that could 
interfere with the line-of-sight between a pilot and 
the structure’s lights.  Where a catenary wire crossing 
requires three or more supporting structures, the inner 
structures should be equipped with enough light units 
per level to provide a full coverage. 

44.  INSPECTION, REPAIR AND MAINTENANCE 

To ensure the proper candela output for fixtures with 
incandescent lamps, the voltage provided to the lamp 
filament should not vary more than plus or minus 3 
percent of the rated voltage of the lamp. The input 
voltage should be measured at the lamp socket with 
the lamp operating during the hours of normal 
operation.  (For strobes, the input voltage of the 
power supplies should be within 10 percent of rated 
voltage.)  Lamps should be replaced after being 
operated for not more than 75 percent of their rated 
life or immediately upon failure. Flashtubes in a 
light unit should be replaced immediately upon 
failure, when the peak effective intensity falls below 
specification limits or when the fixture begins 
skipping flashes, or at the manufacturer’s 
recommended intervals. Due to the effects of harsh 
environments, beacon lenses should be visually 
inspected for ultraviolet damage, cracks, crazing, dirt 

build up, etc., to insure that the certified light output 
has not deteriorated. (See paragraph 23, for reporting 
requirements in case of failure.) 

45. NONSTANDARD LIGHTS 

Moored balloons, chimneys, church steeples, and 
similar obstructions may be floodlighted by fixed 
search light projectors installed at three or more 
equidistant points around the base of each 
obstruction.  The searchlight projectors should 
provide an average illumination of at least 15 foot-
candles over the top one-third of the obstruction. 

46. PLACEMENT FACTORS 

The height of the structure AGL determines the 
number of light levels.  The light levels may be 
adjusted slightly, but not to exceed 10 feet (3m), 
when necessary to accommodate guy wires and 
personnel who replace or repair light fixtures. Except 
for catenary support structures, the following factors 
should be considered when determining the 
placement of obstruction lights on a structure. 

a. Red Obstruction Lighting Systems.  The overall 
height of the structure including all appurtenances 
such as rods, antennas, obstruction lights, etc., 
determines the number of light levels. 

b. Medium Intensity Flashing White Obstruction 
Lighting Systems. The overall height of the structure 
including all appurtenances such as rods, antennas, 
obstruction lights, etc., determines the number of 
light levels. 

c. High Intensity Flashing White Obstruction 
Lighting Systems. The overall height of the main 
structure including all appurtenances such as rods, 
antennas, obstruction lights, etc., determines the 
number of light levels. 

d. Dual Obstruction Lighting Systems. The 
overall height of the structure including all 
appurtenances such as rods, antennas, obstruction 
lights, etc., is used to determine the number of light 
levels for a medium intensity white obstruction 
light/red obstruction dual lighting system.  The 
overall height of the structure including all 
appurtenances is used to determine the number of 
light levels for a high intensity white obstruction 
light/red obstruction dual lighting system. 

e. Adjacent Structures. The elevation of the tops 
of adjacent buildings in congested areas may be used 
as the equivalent of ground level to determine the 
proper number of light levels required. 

10 Chap 4 



8/1/00 AC 70/7460-1K CHG 1 

f. Shielded Lights. If an adjacent object shields 
any light, horizontal placement of the lights should be 
adjusted or additional lights should be mounted on 
that object to retain or contribute to the definition of 
the obstruction. 

47. MONITORING OBSTRUCTION LIGHTS 

Obstruction lighting systems should be closely 
monitored by visual or automatic means.  It is 
extremely important to visually inspect obstruction 
lighting in all operating intensities at least once every 
24 hours on systems without automatic monitoring. 
In the event a structure is not readily accessible for 
visual observation, a properly maintained automatic 
monitor should be used.  This monitor should be 
designed to register the malfunction of any light on 
the obstruction regardless of its position or color. 
When using remote monitoring devices, the 
communication status and operational status of the 
system should be confirmed at least once every 24 
hours. The monitor (aural or visual) should be 
located in an area generally occupied by responsible 
personnel. In some cases, this may require a remote 
monitor in an attended location.  For each structure, a 
log should be maintained in which daily operations 
status of the lighting system is recorded.  Beacon 

lenses should be replaced if serious cracks, crazing, 
dirt build up, etc., has occurred. 

48. ICE SHIELDS 

Where icing is likely to occur, metal grates or similar 
protective ice shields should be installed directly over 
each light unit to prevent falling ice or accumulations 
from damaging the light units. 

49.  DISTRACTION 

a. Where obstruction lights may distract operators 
of vessels in the proximity of a navigable waterway, 
the sponsor must coordinate with the Commandant, 
U.S. Coast Guard, to avoid interference with marine
navigation.

b. The address for marine information and 
coordination is: 

Chief, Aids to Navigation 

Division (OPN) 

U.S. Coast Guard Headquarters 

2100 2nd Street, SW., Rm. 3610 

Washington, DC 20593-0001 

Telephone: (202) 267-0980 
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CHAPTER 5. RED OBSTRUCTION LIGHT SYSTEM 

50. PURPOSE 

Red Obstruction lights are used to increase conspicuity 
during nighttime.  Daytime and twilight marking is 
required. Recommendations on lighting structures can 
vary depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design.

51. STANDARDS 

The red obstruction lighting system is composed of 
flashing omnidirectional beacons (L-864) and/or 
steady burning (L-810) lights.  When one or more 
levels is comprised of flashing beacon lighting, the 
lights should flash simultaneously. 

a. Single Obstruction Light.  A single (L-810) light 
may be used when more than one obstruction light is 
required either vertically or horizontally or where 
maintenance can be accomplished within a reasonable 
time. 

1. Top Level. A single light may be used to 
identify low structures such as airport ILS buildings 
and long horizontal structures such as perimeter fences 
and building roof outlines. 

2. Intermediate Level.  Single lights may be used 
on skeletal and solid structures when more than one 
level of lights is installed and there are two or more 
single lights per level. 

b. Double Obstruction Light.  A double (L-810) 
light should be installed when used as a top light, at 
each end of a row of single obstruction lights, and in 
areas or locations where the failure of a single unit 
could cause an obstruction to be totally unlighted. 

1. Top Level.  Structures 150 feet (46m) AGL or 
less should have one or more double lights installed at 
the highest point and operating simultaneously. 

2. Intermediate Level.  Double lights should be 
installed at intermediate levels when a malfunction of 
a single light could create an unsafe condition and in 
remote areas where maintenance cannot be performed 
within a reasonable time.  Both units may operate 
simultaneously, or a transfer relay may be used to 
switch to a spare unit should the active system fail. 

3. Lowest Level. The lowest level of light units 
may be installed at a higher elevation than normal on a 
structure if the surrounding terrain, trees, or adjacent 
building(s) would obscure the lights.  In certain 
instances, as determined by an FAA aeronautical 
study, the lowest level of lights may be eliminated. 

52. CONTROL DEVICE 

Red obstruction lights should be operated by a 
satisfactory control device (e.g., photo cell, timer, etc.) 
adjusted so the lights will be turned on when the 
northern sky illuminance reaching a vertical surface 
falls below a level of 60 foot-candles (645.8 lux) but 
before reaching a level of 35 foot-candles (367.7 lux). 
The control device should turn the lights off when the 
northern sky illuminance rises to a level of not more 
than 60 foot-candles (645.8 lux).  The lights may also 
remain on continuously. The sensing device should, if 
practical, face the northern sky in the Northern 
Hemisphere.  (See AC 150/5345-43.) 

53. POLES, TOWERS, AND SIMILAR SKELETAL 
STRUCTURES 

The following standards apply to radio and television 
towers, supporting structures for overhead 
transmission lines, and similar structures. 

a. Top Mounted Obstruction Light. 

1. Structures 150 Feet (46m) AGL or Less. Two 
or more steady burning (L-810) lights should be 
installed in a manner to ensure an unobstructed view of 
one or more lights by a pilot. 

2. Structures Exceeding 150 Feet (46m) AGL.
At least one red flashing (L-864) beacon should be 
installed in a manner to ensure an unobstructed view of 
one or more lights by a pilot. 

3. Appurtenances 40 Feet (12m) or Less.  If a  
rod, antenna, or other appurtenance 40 feet (12m) or 
less in height is incapable of supporting a red flashing 
beacon, then it may be placed at the base of the 
appurtenance.  If the mounting location does not allow 
unobstructed viewing of the beacon by a pilot, then 
additional beacons should be added. 

4. Appurtenances Exceeding 40 Feet (12m).  If a 
rod, antenna, or other appurtenance exceeding 40 feet 
(12m) in height is incapable of supporting a red 
flashing beacon, a supporting mast with one or more 
beacons should be installed adjacent to the 
appurtenance.  Adjacent installations should not 
exceed the height of the appurtenance and be within 40 
feet (12m) of the tip to allow the pilot an unobstructed 
view of at least one beacon. 

b. Mounting Intermediate Levels. The number of 
light levels is determined by the height of the structure, 
including all appurtenances, and is detailed in 
Appendix 1.  The number of lights on each level is 
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determined by the shape and height of the structure. 
These lights should be mounted so as to ensure an 
unobstructed view of at least one light by a pilot. 

1. Steady Burning Lights (L-810). 

(a) Structures 350 Feet (107m) AGL or Less.
Two or more steady burning (L-810) lights should be 
installed on diagonally or diametrically opposite 
positions. 

(b) Structures Exceeding 350 Feet (107m)
AGL. Install steady burning (L-810) lights on each 
outside corner of each level. 

2. Flashing Beacons (L-864). 

(a) Structures 350 Feet (107m) AGL or Less.
These structures do not require flashing (L-864) 
beacons at intermediate levels. 

(b) Structure Exceeding 350 Feet (107m) 
AGL.  At intermediate levels, two beacons (L-864) 
should be mounted outside at diagonally opposite 
positions of intermediate levels. 

54. CHIMNEYS, FLARE STACKS, AND SIMILAR 
SOLID STRUCTURES 

a. Number of Light Units. 

1. The number of units recommended depends on 
the diameter of the structure at the top.  The number of 
lights recommended below are the minimum. 

2. When the structure diameter is: 

(a) 20 Feet (6m) or Less. Three light units per 
level. 

(b) Exceeding 20 Feet (6m) But Not More Than 
100 Feet (31m).  Four light units per level. 

(c) Exceeding 100 Feet (31m) But Not More 
Than 200 Feet (61m). Six light units per level. 

(d) Exceeding 200 Feet (61m). Eight light units 
per level. 

b. Top Mounted Obstruction Lights.

1. Structures 150 Feet (46m) AGL or Less. L-810 
lights should be installed horizontally at regular 
intervals at or near the top. 

2. Structures Exceeding 150 Feet (46m) AGL.  At 
least three L-864 beacons should be installed. 

3. Chimneys, Cooling Towers, and Flare Stacks. 
Lights may be displayed as low as 20 feet (6m) below 
the top to avoid the obscuring effect of deposits and 
heat generally emitted by this type of structure.  It is 
important that these lights be readily accessible for 
cleaning and lamp replacement.  It is understood that 

with flare stacks, as well as any other structures 
associated with the petrol-chemical industry, normal 
lighting requirements may not be necessary.  This 
could be due to the location of the flare stack/structure 
within a large well-lighted petrol-chemical plant or the 
fact that the flare, or working lights surrounding the 
flare stack/structure, is as conspicuous as obstruction 
lights. 

c. Mounting Intermediate Levels.  The number of 
light levels is determined by the height of the structure 
including all appurtenances.  For cooling towers 600 
feet (183m) or less, intermediate light levels are not 
necessary.  Structures exceeding 600 feet (183m) AGL 
should have a second level of light units installed 
approximately at the midpoint of the structure and in a 
vertical line with the top level of lights. 

1. Steady Burning (L-810) Lights.  The  
recommended number of light levels may be obtained 
from Appendix 1.  At least three lights should be 
installed on each level. 

2. Flashing (L-864) Beacons. The recommended 
number of beacon levels may be obtained from 
Appendix 1.  At least three lights should be installed 
on each level. 

(a) Structures 350 Feet (107m) AGL or Less. 
These structures do not need intermediate levels of 
flashing beacons. 

(b) Structures Exceeding 350 Feet (107m) AGL. 
At least three flashing (L-864) beacons should be 
installed on each level in a manner to allow an 
unobstructed view of at least one beacon. 

55. WIND TURBINE STRUCTURES 

Wind turbine structures should be lighted by mounting 
two flashing red beacons (L-864) on top of the 
generator housing. Both beacons should flash 
simultaneously. Lighting fixtures are to be mounted at 
a horizontal separation to ensure an unobstructed view 
of at least one fixture by a pilot approaching from any
direction. 

56. GROUP OF OBSTRUCTIONS 

When individual objects, except wind turbines, within 
a group of obstructions are not the same height and are 
spaced a maximum of 150 feet (46m) apart, the 
prominent objects within the group should be lighted 
in accordance with the standards for individual 
obstructions of a corresponding height.  If the outer 
structure is shorter than the prominent, the outer 
structure should be lighted in accordance with the 
standards for individual obstructions of a 
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corresponding height.  Light units should be placed to 
ensure that the light is visible to a pilot approaching 
from any direction.  In addition, at least one flashing 
beacon should be installed at the top of a prominent 
center obstruction or on a special tower located near 
the center of the group. 

57. ALTERNATE METHOD OF DISPLAYING 
OBSTRUCTION LIGHTS 

When recommended in an FAA aeronautical study, 
lights may be placed on poles equal to the height of the 
obstruction and installed on or adjacent to the structure 
instead of installing lights on the obstruction. 

58. PROMINENT BUILDINGS, BRIDGES, AND 
SIMILAR EXTENSIVE OBSTRUCTIONS 

When objects within a group of obstructions are 
approximately the same overall height above the 
surface and are located a maximum of 150 feet (46m) 
apart, the group of obstructions may be considered an 
extensive obstruction.  Install light units on the same 
horizontal plane at the highest portion or edge of 
prominent obstructions. Light units should be placed 
to ensure that the light is visible to a pilot approaching 
from any direction. If the structure is a bridge and is 
over navigable water, the sponsor must obtain prior
approval of the lighting installation from the 
Commander of the District Office of the United States 
Coast Guard to avoid interference with marine 
navigation.  Steady burning lights should be displayed 
to indicate the extent of the obstruction as follows: 

a. Structures 150 Feet (46m) or Less in Any 
Horizontal Direction.  If the structure/bridge/extensive 
obstruction is 150 feet (46m) or less horizontally, at 
least one steady burning light (L-810) should be 
displayed on the highest point at each end of the major 
axis of the obstruction. If this is impractical because 
of the overall shape, display a double obstruction light 
in the center of the highest point. 

b. Structures Exceeding 150 Feet (46m) in at Least 
One Horizontal Direction.  If the structure/bridge/ 
extensive obstruction exceeds 150 feet (46m) 
horizontally, display at least one steady burning light 
for each 150 feet (46m), or fraction thereof, of the 
overall length of the major axis.  At least one of these 
lights should be displayed on the highest point at each 
end of the obstruction.  Additional lights should be 
displayed at approximately equal intervals not to 
exceed 150 feet (46m) on the highest points along the 
edge between the end lights.  If an obstruction is 
located near a landing area and two or more edges are 
the same height, the edge nearest the landing area 
should be lighted. 

c. Structures Exceeding 150 Feet (46m) AGL.
Steady burning red obstruction lights should be 
installed on the highest point at each end.  At 
intermediate levels, steady burning red lights should be 
displayed for each 150 feet (46m) or fraction thereof. 
The vertical position of these lights should be 
equidistant between the top lights and the ground level 
as the shape and type of obstruction will permit.  One 
such light should be displayed at each outside corner 
on each level with the remaining lights evenly spaced 
between the corner lights. 

d. Exceptions. Flashing red beacons (L-864) may 
be used instead of steady burning obstruction lights if 
early or special warning is necessary.  These beacons 
should be displayed on the highest points of an 
extensive obstruction at intervals not exceeding 3,000 
feet (915m).  At least three beacons should be 
displayed on one side of the extensive obstruction to 
indicate a line of lights. 

e. Ice Shields.  Where icing is likely to occur, metal 
grates or similar protective ice shields should be 
installed directly over each light unit to prevent falling 
ice or accumulations from damaging the light units. 
The light should be mounted in a manner to ensure an 
unobstructed view of at least one light by a pilot 
approaching from any direction. 
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CHAPTER 6. MEDIUM INTENSITY FLASHING WHITE OBSTRUCTION LIGHT SYSTEMS 

60. PURPOSE 

Medium intensity flashing white (L-865) obstruction 
lights may provide conspicuity both day and night. 
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design. 

61. STANDARDS 

The medium intensity flashing white light system is 
normally composed of flashing omnidirectional lights. 
Medium intensity flashing white obstruction lights 
may be used during daytime and twilight with 
automatically selected reduced intensity for nighttime 
operation. When this system is used on structures 500 
feet (153m) AGL or less in height, other methods of 
marking and lighting the structure may be omitted. 
Aviation orange and white paint is always required for 
daytime marking on structures exceeding 500 feet 
(153m) AGL. This system is not normally 
recommended on structures 200 feet (61m) AGL or 
less. 

The use of a 24-hour medium intensity flashing white 
light system in urban/populated areas in not normally 
recommended due to their tendency to merge with 
background lighting in these areas at night.  This 
makes it extremely difficult for some types of aviation 
operations, i.e., med-evac, and police helicopters to see 
these structures.  The use of this type of system in 
urban and rural areas often results in complaints. In 
addition, this system is not recommended on structures 
within 3 nautical miles of an airport. 

62. RADIO AND TELEVISION TOWERS AND 
SIMILAR SKELETAL STRUCTURES 

a. Mounting Lights. The number of levels 
recommended depends on the height of the structure, 
including antennas and similar appurtenances. 

1. Top Levels. One or more lights should be 
installed at the highest point to provide 360-degree 
coverage ensuring an unobstructed view. 

2. Appurtenances 40 feet (12m) or less. If a rod, 
antenna, or other appurtenance 40 feet (12m) or less in 
height is incapable of supporting the medium intensity 
flashing white light, then it may be placed at the base 
of the appurtenance.  If the mounting location does not 
allow unobstructed viewing of the medium intensity 
flashing white light by a pilot, then additional lights 
should be added. 

3. Appurtenances Exceeding 40 feet (12m).  If a 
rod, antenna, or other appurtenance exceeds 40 feet 
(12m) above the tip of the main structure, a medium 
intensity flashing white light should be placed within 
40 feet (12m) from the top of the appurtenance. If the 
appurtenance (such as a whip antenna) is incapable of 
supporting the light, one or more lights should be 
mounted on a pole adjacent to the appurtenance. 
Adjacent installations should not exceed the height of 
the appurtenance and be within 40 feet (12m) of the tip 
to allow the pilot an unobstructed view of at least one 
light. 

b. Intermediate Levels.  At intermediate levels, two 
beacons (L-865) should be mounted outside at 
diagonally or diametrically opposite positions of 
intermediate levels. The lowest light level should not 
be less than 200 feet (61m) AGL. 

c. Lowest Levels. The lowest level of light units 
may be installed at a higher elevation than normal on a 
structure if the surrounding terrain, trees, or adjacent 
building(s) would obscure the lights.  In certain 
instances, as determined by an FAA aeronautical 
study, the lowest level of lights may be eliminated. 

d. Structures 500 Feet (153m) AGL or Less. When
white lights are used during nighttime and twilight 
only, marking is required for daytime.  When operated 
24 hours a day, other methods of marking and lighting 
are not required. 

e. Structures Exceeding 500 Feet (153m) AGL.
The lights should be used during nighttime and 
twilight and may be used 24 hours a day. Marking is 
always required for daytime. 

f. Ice Shields.  Where icing is likely to occur, metal 
grates or similar protective ice shields should be 
installed directly over each light unit to prevent falling 
ice or accumulations from damaging the light units. 
The light should be mounted in a manner to ensure an 
unobstructed view of at least one light by a pilot 
approaching from any direction. 

63. CONTROL DEVICE 

The light intensity is controlled by a device that 
changes the intensity when the ambient light changes. 
The system should automatically change intensity 
steps when the northern sky illumination in the 
Northern Hemisphere on a vertical surface is as 
follows: 

a. Twilight-to-Night. This should not occur before 
the illumination drops below five foot-candles (53.8 

Chap 6 17



3/1/00 AC 70/7460-1K 

lux) but should occur before it drops below two foot-
candles (21.5 lux). 

b. Night-to-Day.  The intensity changes listed in 
subparagraph 63a above should be reversed when 
changing from the night to day mode. 

64. CHIMNEYS, FLARE STACKS, AND SIMILAR 
SOLID STRUCTURES 

a. Number of Light Units.  The number of units 
recommended depends on the diameter of the structure 
at the top.  Normally, the top level is on the highest 
point of a structure.  However, the top level of 
chimney lights may be installed as low as 20 feet (6m) 
below the top to minimize deposit build-up due to 
emissions. The number of lights recommended are the 
minimum.  When the structure diameter is: 

1. 20 Feet (6m) or Less. Three light units per 
level. 

2. Exceeding 20 Feet (6m) But Not More Than 
100 Feet (31m).  Four light units per level. 

3. Exceeding 100 Feet (31m) But Not More Than 
200 Feet (61m).  Six light units per level. 

4. Exceeding 200 Feet (61m). Eight light units per 
level. 
65. WIND TURBINE STRUCTURES 

Wind turbine structures should be lighted by mounting 
two flashing white beacons (L-865) on top of the 
generator housing. Both beacons should flash 
simultaneously. Lighting fixtures are to be mounted at 
a horizontal separation to ensure an unobstructed view 
of at least one fixture by a pilot approaching from any 
direction.  Intermediate light levels and other marking 
may be omitted on these structures. 

66. GROUP OF OBSTRUCTIONS 

When individual objects within a group of obstructions 
are not the same height and are spaced a maximum of 
150 feet (46m) apart, the prominent objects within the 
group should be lighted in accordance with the 
standards for individual obstructions of a 
corresponding height.  If the outer structure is shorter 
than the prominent, the outer structure should be 
lighted in accordance with the standards for individual 
obstructions of a corresponding height. Light units 
should be placed to ensure that the light is visible to a 
pilot approaching from any direction.  In addition, at 
least one medium intensity flashing white light should 
be installed at the top of a prominent center obstruction 
or on a special tower located near the center of the 
group. 

67. SPECIAL CASES 

Where lighting systems are installed on structures 
located near highways, waterways, airport approach 
areas, etc., caution should be exercised to ensure that 
the lights do not distract or otherwise cause a hazard to 
motorists, vessel operators, or pilots on an approach to 
an airport.  In these cases, shielding may be necessary. 
This shielding should not derogate the intended 
purpose of the lighting system. 

68. PROMINENT BUILDINGS AND SIMILAR 
EXTENSIVE OBSTRUCTIONS 

When objects within a group of obstructions are 
approximately the same overall height above the 
surface and are located a maximum of 150 feet (46m) 
apart, the group of obstructions may be considered an 
extensive obstruction.  Install light units on the same 
horizontal plane at the highest portion or edge of 
prominent obstructions. Light units should be placed 
to ensure that the light is visible to a pilot approaching 
from any direction. Lights should be displayed to 
indicate the extent of the obstruction as follows: 

a. Structures 150 Feet (46m) or Less in Any 
Horizontal Direction.  If the structure/extensive 
obstruction is 150 feet (46m) or less horizontally, at 
least one light should be displayed on the highest point 
at each end of the major axis of the obstruction.  If this 
is impractical because of the overall shape, display a 
double obstruction light in the center of the highest 
point. 

b. Structures Exceeding 150 Feet (46m) in at Least 
One Horizontal Direction.  If the structure/extensive 
obstruction exceeds 150 feet (46m) horizontally, 
display at least one light for each 150 feet (46m) or 
fraction thereof, of the overall length of the major axis. 
At least one of these lights should be displayed on the 
highest point at each end of the obstruction. 
Additional lights should be displayed at approximately 
equal intervals not to exceed 150 feet (46m) on the 
highest points along the edge between the end lights. 
If an obstruction is located near a landing area and two 
or more edges are the same height, the edge nearest the 
landing area should be lighted. 
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c. Structures Exceeding 150 Feet (46m) AGL.
Lights should be installed on the highest point at each 
end. At intermediate levels, lights should be displayed 
for each 150 feet (46m), or fraction thereof.  The 
vertical position of these lights should be equidistant 
between the top lights and the ground 

level as the shape and type of obstruction will permit. 
One such light should be displayed at each outside 
corner on each level with the remaining lights evenly 
spaced between the corner lights. 
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 CHAPTER 7. HIGH INTENSITY FLASHING WHITE OBSTRUCTION LIGHT SYSTEMS 

70. PURPOSE 

Lighting with high intensity (L-856) flashing white 
obstruction lights provides the highest degree of 
conspicuity both day and night.  Recommendations on 
lighting structures can vary depending on terrain 
features, weather patterns, geographic location, and in 
the case of wind turbines, number of structures and
overall layout of design. 

71. STANDARDS 

Use high intensity flashing white obstruction lights 
during daytime with automatically selected reduced 
intensities for twilight and nighttime operations. 
When high intensity white lights are operated 24 hours 
a day, other methods of marking and lighting may be 
omitted.  This system should not be recommended on 
structures 500 feet (153m) AGL or less unless an FAA 
aeronautical study shows otherwise. 

72. CONTROL DEVICE 

Light intensity is controlled by a device that changes 
the intensity when the ambient light changes. The use 
of a 24-hour high intensity flashing white light system 
in urban/populated areas is not normally recommended 
due to their tendency to merge with background 
lighting in these areas at night.  This makes it 
extremely difficult for some types of aviation 
operations, i.e., med-evac, and police helicopters to see 
these structures.  The use of this type of system in 
urban and rural areas often results in complaints. 

The system should automatically change intensity 
steps when the northern sky illumination in the 
Northern Hemisphere on a vertical surface is as 
follows: 

a. Day-to-Twilight. This should not occur before 
the illumination drops to 60 foot-candles (645.8 lux), 
but should occur before it drops below 35 foot-candles 
(376.7 lux). The illuminance-sensing device should, if 
practical, face the northern sky in the Northern 
Hemisphere. 

b. Twilight-to-Night. This should not occur before 
the illumination drops below five foot-candles (53.8 
lux), but should occur before it drops below two foot-
candles (21.5 lux). 

c. Night-to-Day. The intensity changes listed in 
subparagraph 72 a and b above should be reversed 
when changing from the night to day mode. 

73.  UNITS PER LEVEL 

One or more light units is needed to obtain the desired 
horizontal coverage.  The number of light units 
recommended per level (except for the supporting 
structures of catenary wires and buildings) depends 
upon the average outside diameter of the specific 
structure, and the horizontal beam width of the light 
fixture. The light units should be installed in a manner 
to ensure an unobstructed view of the system by a pilot 
approaching from any direction.  The number of lights 
recommended are the minimum. When the structure 
diameter is: 

a. 20 Feet (6m) or Less. Three light units per level. 

b. Exceeding 20 Feet (6m) But Not More Than 100 
Feet (31m).  Four light units per level. 

c. Exceeding 100 Feet (31m).  Six light units per 
level. 

74. INSTALLATION GUIDANCE 

Manufacturing specifications provide for the effective 
peak intensity of the light beam to be adjustable from 
zero to 8 degrees above the horizon.  Normal 
installation should place the top light at zero degrees to 
the horizontal and all other light units installed in 
accordance with Table 2: 

Light Unit Elevation Above the Horizontal 

Height of Light Unit Degrees of Elevation 
Above Terrain Above the Horizontal 

Exceeding 500 feet AGL 0
401 feet to 500 feet AGL 1
301 feet to 400 feet AGL 2

300 feet AGL or less 3
TBL 2 

a. Vertical Aiming.  Where terrain, nearby 
residential areas, or other situations dictate, the light 
beam may be further elevated above the horizontal. 
The main beam of light at the lowest level should not 
strike the ground closer than 3 statute miles (5km) 
from the structure.  If additional adjustments are 
necessary, the lights may be individually adjusted 
upward, in 1-degree increments, starting at the bottom. 
Excessive elevation may reduce its conspicuity by 
raising the beam above a collision course flight path. 

b. Special Cases.  Where lighting systems are 
installed on structures located near highways, 
waterways, airport approach areas, etc., caution should 
be exercised to ensure that the lights do not distract or 
otherwise cause a hazard to motorists, vessel operators, 
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or pilots on an approach to an airport. In these cases, 
shielding or an adjustment to the vertical or horizontal 
light aiming may be necessary.  This adjustment 
should not derogate the intended purpose of the 
lighting system.  Such adjustments may require review 
action as described in Chapter 1, paragraph 5. 

c. Relocation or Omission of Light Units. Light 
units should not be installed in such a manner that the 
light pattern/output is disrupted by the structure. 

1. Lowest Level. The lowest level of light units 
may be installed at a higher elevation than normal on a 
structure if the surrounding terrain, trees, or adjacent 
building(s) would obscure the lights.  In certain 
instances, as determined by an FAA aeronautical 
study, the lowest level of lights may be eliminated. 

2. Two Adjacent Structures. Where two 
structures are situated within 500 feet (153m) of each 
other and the light units are installed at the same 
levels, the sides of the structures facing each other 
need not be lighted.  However, all lights on both 
structures must flash simultaneously, except for 
adjacent catenary support structures.  Adjust vertical 
placement of the lights to either or both structures’ 
intermediate levels to place the lights on the same 
horizontal plane. Where one structure is higher than 
the other, complete level(s) of lights should be 
installed on that part of the higher structure that 
extends above the top of the lower structure. If the 
structures are of such heights that the levels of lights 
cannot be placed in identical horizontal planes, then 
the light units should be placed such that the center of 
the horizontal beam patterns do not face toward the 
adjacent structure.  For example, structures situated 
north and south of each other should have the light 
units on both structures installed on a 
northwest/southeast and northeast/southwest 
orientation. 

3. Three or More Adjacent Structures. The 
treatment of a cluster of structures as an individual or a 
complex of structures will be determined by the FAA 
as the result of an aeronautical study, taking into 
consideration the location, heights, and spacing with 
other structures. 

75. ANTENNA OR SIMILAR APPURTENANCE 
LIGHT

When a structure lighted by a high intensity flashing 
light system is topped with an antenna or similar 
appurtenance exceeding 40 feet (12m) in height, a 
medium intensity flashing white light (L-865) should 
be placed within 40 feet (12m) from the tip of the 

appurtenance. This light should operate 24 hours a 
day and flash simultaneously with the rest of the 
lighting system. 

76. CHIMNEYS, FLARE STACKS, AND SIMILAR 
SOLID STRUCTURES 

The number of light levels depends on the height of 
the structure excluding appurtenances.  Three or more 
lights should be installed on each level in such a 
manner to ensure an unobstructed view by the pilot. 
Normally, the top level is on the highest point of a 
structure.  However, the top level of chimney lights 
may be installed as low as 20 feet (6m) below the top 
to minimize deposit build-up due to emissions. 

77. RADIO AND TELEVISION TOWERS AND 
SIMILAR SKELETAL STRUCTURES 

a. Mounting Lights. The number of levels 
recommended depends on the height of the structure, 
excluding antennas and similar appurtenances. At 
least three lights should be installed on each level and 
mounted to ensure that the effective intensity of the 
full horizontal beam coverage is not impaired by the 
structural members. 

b. Top Level. One level of lights should be installed 
at the highest point of the structure.  If the highest 
point is a rod or antenna incapable of supporting a 
lighting system, then the top level of lights should be 
installed at the highest portion of the main skeletal 
structure.  When guy wires come together at the top, it 
may be necessary to install this level of lights as low as 
10 feet (3m) below the top.  If the rod or antenna 
exceeds 40 feet (12m) above the main structure, a 
medium intensity flashing white light (L-865) should 
be mounted on the highest point.  If the appurtenance 
(such as a whip antenna) is incapable of supporting a 
medium intensity light, one or more lights should be 
installed on a pole adjacent to the appurtenance. 
Adjacent installation should not exceed the height of 
the appurtenance and be within 40 feet (12m) of the 
top to allow an unobstructed view of at least one light. 

c. Ice Shields.  Where icing is likely to occur, metal 
grates or similar protective ice shields should be 
installed directly over each light unit to prevent falling 
ice or accumulations from damaging the light units. 

78. HYPERBOLIC COOLING TOWERS 

Light units should be installed in a manner to ensure 
an unobstructed view of at least two lights by a pilot 
approaching from any direction. 

a. Number of Light Units.  The number of units 
recommended depends on the diameter of the structure 
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at the top. The number of lights recommended in the 
following table are the minimum.  When the structure 
diameter is: 

1. 20 Feet (6m) or Less. Three light units per 
level. 

2. Exceeding 20 Feet (6m) But Not More Than 
100 Feet (31m). Four light units per level. 

3. Exceeding 100 Feet (31m) But Not More Than 
200 Feet (61m).  Six light units per level. 

4. Exceeding 200 Feet (61m).  Eight light units per 
level. 

b. Structures Exceeding 600 Feet (183m) AGL.
Structures exceeding 600 feet (183m) AGL should 
have a second level of light units installed 
approximately at the midpoint of the structure and in a 
vertical line with the top level of lights. 

79. PROMINENT BUILDINGS AND SIMILAR 
EXTENSIVE OBSTRUCTIONS 

When objects within a group of obstructions are 
approximately the same overall height above the 
surface and are located not more than 150 feet (46m) 
apart, the group of obstructions may be considered an 
extensive obstruction.  Install light units on the same 
horizontal plane at the highest portion or edge of 
prominent obstructions.  Light units should be placed 

to ensure that the light is visible to a pilot approaching 
from any direction. These lights may require 
shielding, such as louvers, to ensure minimum adverse 
impact on local communities.  Extreme caution in the 
use of high intensity flashing white lights should be 
exercised. 

a. If the Obstruction is 200 feet (61m) or Less in 
Either Horizontal Dimension, install three or more 
light units at the highest portion of the structure in a 
manner to ensure that at least one light is visible to a 
pilot approaching from any direction.  Units may be 
mounted on a single pedestal at or near the center of 
the obstruction. If light units are placed more than 10 
feet (3m) from the center point of the structure, use a 
minimum of four units. 

b. If the Obstruction Exceeds 200 Feet (61m) in 
One Horizontal Dimension, but is 200 feet (61m) or 
less in the other, two light units should be placed on 
each of the shorter sides.  These light units may either 
be installed adjacent to each other at the midpoint of 
the edge of the obstruction or at (near) each corner 
with the light unit aimed to provide 180 degrees of 
coverage at each edge.  One or more light units should 
be installed along the overall length of the major axis. 
These lights should be installed at approximately equal 
intervals not to exceed a distance of 100 feet (31m) 
from the corners or from each other. 

c. If the Obstruction Exceeds 200 Feet (61m) in 
Both Horizontal Dimensions, light units should be 
equally spaced along the overall perimeter of the 
obstruction at intervals of 100 feet (31m) or fraction 
thereof. 
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CHAPTER 8. DUAL LIGHTING WITH RED/MEDIUM INTENSITY FLASHING WHITE SYSTEMS 

80. PURPOSE 

This dual lighting system includes red lights (L-864) 
for nighttime and medium intensity flashing white 
lights (L-865) for daytime and twilight use.  This 
lighting system may be used in lieu of operating a 
medium intensity flashing white lighting system at 
night.  There may be some populated areas where the 
use of medium intensity at night may cause significant 
environmental concerns.  The use of the dual lighting 
system should reduce/mitigate those concerns. 
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design.

81. INSTALLATION 

The light units should be installed as specified in the 
appropriate portions of Chapters 4, 5, and 6.  The 
number of light levels needed may be obtained from 
Appendix 1. 

82. OPERATION 

Lighting systems should be operated as specified in 
Chapter 3.  Both systems should not be operated at the 
same time; however, there should be no more than a 2-
second delay when changing from one system to the 
other.  Outage of one of two lamps in the uppermost 
red beacon (L-864 incandescent unit) or outage of any 
uppermost red light shall cause the white obstruction 
light system to operate in its specified ”night” step 
intensity. 

83. CONTROL DEVICE 

The light system is controlled by a device that changes 
the system when the ambient light changes.  The 
system should automatically change steps when 

the northern sky illumination in the Northern 
Hemisphere on a vertical surface is as follows: 

a. Twilight-to-Night. This should not occur before 
the illumination drops below 5 foot-candles (53.8 lux) 
but should occur before it drops below 2 foot-candles 
(21.5 lux). 

b. Night-to-Day.  The intensity changes listed in 
subparagraph 83 a above should be reversed when 
changing from the night to day mode. 

84. ANTENNA OR SIMILAR APPURTENANCE 
LIGHT

When a structure utilizing this dual lighting system is 
topped with an antenna or similar appurtenance 
exceeding 40 feet (12m) in height, a medium intensity 
flashing white (L-865) and a red flashing beacon (L-
864) should be placed within 40 feet (12m) from the 
tip of the appurtenance. The white light should 
operate during daytime and twilight and the red light 
during nighttime.  These lights should flash 
simultaneously with the rest of the lighting system. 

85. WIND TURBINE STRUCTURES 

Wind turbine structures should be lighted by mounting 
two flashing dual beacons (L-864/L-865) on top of the 
generator housing. Both beacons should flash 
simultaneously. Lighting fixtures are to be mounted at 
a horizontal separation to ensure an unobstructed view 
of at least one fixture by a pilot approaching from any 
direction.  Intermediate light levels and other marking 
may be omitted on these structures. 

86.  OMISSION OF MARKING 

When medium intensity white lights are operated on 
structures 500 feet (153m) AGL or less during daytime 
and twilight, other methods of marking may be 
omitted. 
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CHAPTER 9. DUAL LIGHTING WITH RED/HIGH INTENSITY FLASHING WHITE SYSTEMS 

90. PURPOSE 

This dual lighting system includes red lights (L-864) 
for nighttime and high intensity flashing white lights 
(L-856) for daytime and twilight use.  This lighting 
system may be used in lieu of operating a flashing 
white lighting system at night.  There may be some 
populated areas where the use of high intensity lights 
at night may cause significant environmental concerns 
and complaints.  The use of the dual lighting system 
should reduce/mitigate those concerns. 
Recommendations on lighting structures can vary 
depending on terrain features, weather patterns, 
geographic location, and in the case of wind turbines, 
number of structures and overall layout of design.

91. INSTALLATION 

The light units should be installed as specified in the 
appropriate portions of Chapters 4, 5, and 7.  The 
number of light levels needed may be obtained from 
Appendix 1. 

92. OPERATION 

Lighting systems should be operated as specified in 
Chapters 4, 5, and 7.  Both systems should not be 
operated at the same time; however, there should be no 
more than a 2-second delay when changing from one 
system to the other.  Outage of one of two lamps in the 
uppermost red beacon (L-864 incandescent unit) or 
outage of any uppermost red light shall cause the white 
obstruction light system to operate in its specified 
”night” step intensity. 

93. CONTROL DEVICE 

The light intensity is controlled by a device that 
changes the intensity when the ambient light changes. 

The system should automatically change intensity 
steps when the northern sky illumination in the 
Northern Hemisphere on a vertical surface is as 
follows: 

a. Day-to-Twilight. This should not occur before the 
illumination drops to 60 foot-candles (645.8 lux) but 
should occur before it drops below 35 foot-candles 
(376.7 lux). The illuminance-sensing device should, if 
practical, face the northern sky in the Northern 
Hemisphere. 

b. Twilight-to-Night. This should not occur before 
the illumination drops below 5 foot-candles (53.8 lux) 
but should occur before it drops below 2 foot-candles 
(21.5 lux). 

c. Night-to-Day. The intensity changes listed in 
subparagraph 93 a and b above should be reversed 
when changing from the night to day mode. 

94. ANTENNA OR SIMILAR APPURTENANCE 
LIGHT

When a structure utilizing this dual lighting system is 
topped with an antenna or similar appurtenance 
exceeding 40 feet (12m) in height, a medium intensity 
flashing white light (L-865) and a red flashing beacon 
(L-864) should be placed within 40 feet (12m) from 
the tip of the appurtenance.  The white light should 
operate during daytime and twilight and the red light 
during nighttime. 

95.  OMISSION OF MARKING 

When high intensity white lights are operated during 
daytime and twilight, other methods of marking may 
be omitted. 
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CHAPTER 10. MARKING AND LIGHTING OF CATENARY AND CATENARY SUPPORT STRUCTURES 

100. PURPOSE 

This chapter provides guidelines for marking and 
lighting catenary and catenary support structures.  The 
recommended marking and lighting of these structures 
is intended to provide day and night conspicuity and to 
assist pilots in identifying and avoiding catenary wires 
and associated support structures. 
101.  CATENARY MARKING STANDARDS 

Lighted markers are available for increased night 
conspicuity of high-voltage (69KV or greater) 
transmission line catenary wires.  These markers 
should be used on transmission line catenary wires 
near airports, heliports, across rivers, canyons, lakes, 
etc. The lighted markers should be manufacturer 
certified as recognizable from a minimum distance of 
4,000 feet (1219m) under nighttime conditions, 
minimum VFR conditions or having a minimum 
intensity of at least 32.5 candela.  The lighting unit 
should emit a steady burning red light.  They should be 
used on the highest energized line.  If the lighted 
markers are installed on a line other than the highest 
catenary, then markers specified in paragraph 34 
should be used in addition to the lighted markers.  (The 
maximum distance between the line energizing the 
lighted markers and the highest catenary above the 
lighted marker should be no more than 20 feet (6m).) 
Markers should be distinctively shaped, i.e., spherical, 
cylindrical, so they are not mistaken for items that are 
used to convey other information.  They should be 
visible in all directions from which aircraft are likely 
to approach.  The area in the immediate vicinity of the 
supporting structure’s base should be clear of all items 
and/or objects of natural growth that could interfere 
with the line-of-sight between a pilot and the 
structure’s lights. Where a catenary wire crossing 
requires three or more supporting structures, the inner 
structures should be equipped with enough light units 
per level to provide a full coverage. 

a. Size and Color. The diameter of the markers used 
on extensive catenary wires across canyons, lakes, 
rivers, etc., should be not less than 36 inches (91cm). 
Smaller 20-inch (51cm) markers are permitted on less 
extensive power lines or on power lines below 50 feet 
(15m) above the ground and within 1,500 feet (458m) 
of an airport runway end.  Each marker should be a 
solid color such as aviation orange, white, or yellow. 

b. Installation. 
1. Spacing.  Lighted markers should be spaced 

equally along the wire at intervals of approximately 

200 feet (61m) or a fraction thereof. Intervals between 
markers should be less in critical areas near runway 
ends, i.e., 30 to 50 feet (10m to 15m).  If the markers 
are installed on a line other than the highest catenary, 
then markers specified in paragraph 34 should be used 
in addition to the lighted markers. The maximum 
distance between the line energizing the lighted 
markers and the highest catenary above the markers 
can be no more than 20 feet (6m). The lighted markers 
may be installed alternately along each wire if the 
distance between adjacent markers meets the spacing 
standard. This method allows the weight and wind 
loading factors to be distributed. 

2. Pattern.  An alternating color scheme provides 
the most conspicuity against all backgrounds. Mark 
overhead wires by alternating solid colored markers of 
aviation orange, white, and yellow.  Normally, an 
orange marker is placed at each end of a line and the 
spacing is adjusted (not to exceed 200 feet (61m)) to 
accommodate the rest of the markers. When less than 
four markers are used, they should all be aviation 
orange. 
102.  CATENARY LIGHTING STANDARDS 

When using medium intensity flashing white (L-866), 
high intensity flashing white (L-857), dual medium 
intensity (L-866/L-885) or dual high intensity (L-
857/885) lighting systems, operated 24 hours a day, 
other marking of the support structure is not necessary. 

a. Levels.  A system of three levels of sequentially 
flashing light units should be installed on each 
supporting structure or adjacent terrain. Install one 
level at the top of the structure, one at the height of the 
lowest point in the catenary and one level 
approximately midway between the other two light 
levels.  The middle level should normally be at least 50 
feet (15m) from the other two levels.  The middle light 
unit may be deleted when the distance between the top 
and the bottom light levels is less than 100 feet (30m). 

1. Top Levels.  One or more lights should be 
installed at the top of the structure to provide 360-
degree coverage ensuring an unobstructed view.  If the 
installation presents a potential danger to maintenance 
personnel, or when necessary for lightning protection, 
the top level of lights may be mounted as low as 20 
feet (6m) below the highest point of the structure. 

2. Horizontal Coverage.  The light units at the 
middle level and bottom level should be installed so as 
to provide a minimum of 180-degree coverage 
centered perpendicular to the flyway.  Where a 
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catenary crossing is situated near a bend in a river, 
canyon, etc., or is not perpendicular to the flyway, the 
horizontal beam should be directed to provide the most 
effective light coverage to warn pilots approaching 
from either direction of the catenary wires. 

3. Variation. The vertical and horizontal 
arrangements of the lights may be subject to the 
structural limits of the towers and/or adjacent terrain. 
A tolerance of 20 percent from uniform spacing of the 
bottom and middle light is allowed.  If the base of the 
supporting structure(s) is higher than the lowest point 
in the catenary, such as a canyon crossing, one or more 
lights should be installed on the adjacent terrain at the 
level of the lowest point in the span.  These lights 
should be installed on the structure or terrain at the 
height of the lowest point in the catenary. 

b. Flash Sequence.  The flash sequence should be 
middle, top, and bottom with all lights on the same 
level flashing simultaneously. The time delay between 
flashes of levels is designed to present a unique system 
display. The time delay between the start of each level 
of flash duration is outlined in FAA AC 150/5345-43, 
Specification for Obstruction Lighting Equipment. 

c. Synchronization.  Although desirable, the 
corresponding light levels on associated supporting 
towers of a catenary crossing need not flash 
simultaneously. 

d. Structures 500 feet (153m) AGL or Less.  When 
medium intensity white lights (L-866) are operated 24 
hours a day, or when a dual red/medium intensity 
system (L-866 daytime & twilight/L-885 nighttime) is 
used, marking can be omitted.  When using a medium 
intensity while light (L-866) or a flashing red light (L-
885) during twilight or nighttime only, painting should 
be used for daytime marking. 

e. Structures Exceeding 500 Feet (153m) AGL. 
When high intensity white lights (L-857) are operated 
24 hours a day, or when a dual red/high intensity 
system (L-857 daytime and twilight/L-885 nighttime) 
is used, marking can be omitted.  This system should 
not be recommended on structures 500 feet (153m) or 
less unless an FAA aeronautical study shows 
otherwise. When a flashing red obstruction light (L-
885), a medium intensity (L-866) flashing white 
lighting system or a high intensity white lighting 
system (L-857) is used for nighttime and twilight only, 
painting should be used for daytime marking. 

103.  CONTROL DEVICE 

The light intensity is controlled by a device (photocell) 
that changes the intensity when the ambient light 
changes. The lighting system should automatically 
change intensity steps when the northern sky 
illumination in the Northern Hemisphere on a vertical 
surface is as follows: 

a. Day-to-Twilight (L-857 System). This should not 
occur before the illumination drops to 60 foot-candles 
(645.8 lux), but should occur before it drops below 35 
foot-candles (376.7 lux).  The illuminant-sensing 
device should, if practical, face the northern sky in the 
Northern Hemisphere. 

b. Twilight-to-Night (L-857 System).  This should 
not occur before the illumination drops below 5 foot-
candles (53.8 lux), but should occur before it drops 
below 2 foot-candles (21.5 lux). 

c. Night-to-Day.  The intensity changes listed in 
subparagraph 103 a. and b. above should be reversed 
when changing from the night to day mode. 

d. Day-to-Night (L-866 or L-885/L-866). This 
should not occur before the illumination drops below 5 
foot-candles (563.8 lux) but should occur before it 
drops below 2 foot-candles (21.5 lux). 

e. Night-to-Day. The intensity changes listed in 
subparagraph d. above should be reversed when 
changing from the night to day mode. 

f. Red Obstruction (L-885). The red lights should 
not turn on until the illumination drops below 60 foot-
candles (645.8 lux) but should occur before reaching a 
level of 35 foot-candles (367.7 lux). Lights should not 
turn off before the illuminance rises above 35 foot-
candles (367.7 lux), but should occur before reaching 
60 foot-candles (645.8 lux). 
104. AREA SURROUNDING CATENARY SUPPORT 
STRUCTURES 

The area in the immediate vicinity of the supporting 
structure’s base should be clear of all items and/or 
objects of natural growth that could interfere with the 
line-of-sight between a pilot and the structure’s lights. 
105. THREE OR MORE CATENARY SUPPORT 
STRUCTURES 

Where a catenary wire crossing requires three or more 
supporting structures, the inner structures should be 
equipped with enough light units per level to provide a 
full 360-degree coverage. 
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CHAPTER 11. MARKING AND LIGHTING MOORED BALLOONS AND KITES 

110. PURPOSE 

The purpose of marking and lighting moored balloons, 
kites, and their cables or mooring lines is to indicate 
the presence and general definition of these objects to 
pilots when converging from any normal angle of 
approach. 

111. STANDARDS 

These marking and lighting standards pertain to all 
moored balloons and kites that require marking and 
lighting under 14 CFR, part 101. 

112. MARKING 

Flag markers should be used on mooring lines to warn 
pilots of their presence during daylight hours. 

a. Display. Markers should be displayed at no more 
than 50-foot (15m) intervals and should be visible for 
at least 1 statute mile. 

b. Shape. Markers should be rectangular in shape 
and not less than 2 feet (0.6m) on a side.  Stiffeners 
should be used in the borders so as to expose a large 
area, prevent drooping in calm wind, or wrapping 
around the cable. 

c. Color Patterns. One of the following color 
patterns should be used: 

1. Solid Color.  Aviation orange. 

2. Orange and White. Two triangular sections, 
one of aviation orange and the other white, combined 
to form a rectangle. 

113. PURPOSE 

Flashing obstruction lights should be used on moored 
balloons or kites and their mooring lines to warn pilots 
of their presence during the hours between sunset and 
sunrise and during periods of reduced visibility.  These 
lights may be operated 24 hours a day. 

a. Systems. Flashing red (L-864) or white beacons 
(L-865) may be used to light moored balloons or kites. 
High intensity lights (L-856) are not recommended. 

b. Display.  Flashing lights should be displayed on 
the top, nose section, tail section, and on the tether 
cable approximately 15 feet (4.6m) below the craft so 
as to define the extremes of size and shape. Additional 
lights should be equally spaced along the cable’s 
overall length for each 350 feet (107m) or fraction 
thereof. 

c. Exceptions. When the requirements of this 
paragraph cannot be met, floodlighting may be used. 

114. OPERATIONAL CHARACTERISTICS 

The light intensity is controlled by a device that 
changes the intensity when the ambient light changes. 
The system should automatically turn the lights on and 
change intensities as ambient light condition change. 
The reverse order should apply in changing from 
nighttime to daytime operation.  The lights should 
flash simultaneously. 
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CHAPTER 12. MARKING AND LIGHTING EQUIPMENT AND INFORMATION 

120. PURPOSE 

This chapter lists documents relating to obstruction 
marking and lighting systems and where they may be 
obtained. 

121.  PAINT STANDARD 

Paint and aviation colors/gloss, referred to in this 
publication should conform to Federal Standard 
FED-STD-595.  Approved colors shall be formulated 
without the use of Lead, Zinc Chromate or other 
heavy metals to match International Orange, White 
and Yellow.  All coatings shall be manufactured and 
labeled to meet Federal Environmental Protection 
Act Volatile Organic Compound(s) guidelines, 
including the National Volatile Organic Compound 
Emission Standards for architectural coatings. 

a. Exterior Acrylic Waterborne Paint.  Coating  
should be a ready mixed, 100% acrylic, exterior latex 
formulated for application directly to galvanized 
surfaces.  Ferrous iron and steel or non-galvanized 
surfaces shall be primed with a manufacturer 
recommended primer compatible with the finish coat. 

b. Exterior Solventborne Alkyd Based Paint.
Coating should be ready mixed, alkyd-based, exterior 
enamel for application directly to non-galvanized 
surfaces such as ferrous iron and steel.  Galvanized 
surfaces shall be primed with a manufacturer primer 
compatible with the finish coat. 

Paint Standards Color Table 

COLOR NUMBER 

Orange 12197 
White 17875 
Yellow 13538 

TBL 3 

Note-
1. Federal specification T1-P-59, aviation surface paint, ready mixed 
international orange. 

2. Federal specification T1-102, aviation surface paint, oil titanium zinc. 

3. Federal specification T1-102, aviation surface paint, oil, exterior, 
ready mixed, white and light tints. 

122. AVAILABILITY OF SPECIFICATIONS 

Federal specifications describing the technical 
characteristics of various paints and their application 
techniques may be obtained from: 
GSA- Specification Branch 
470 L’Enfant Plaza 
Suite 8214 
Washington, DC 20407 
Telephone: (202) 619-8925 

123. LIGHTS AND ASSOCIATED EQUIPMENT 

The lighting equipment referred to in this publication 
should conform to the latest edition of one of the 
following specifications, as applicable: 

a. Obstruction Lighting Equipment.

1. AC 150/5345-43, FAA Specification for 
Obstruction Lighting Equipment. 

2. Military Specifications MIL-L-6273, Light, 
Navigational, Beacon, Obstacle or Code, Type G-1. 

3. Military Specifications MIL-L-7830, Light 
Assembly, Markers, Aircraft Obstruction. 
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b. Certified Equipment.

1. AC 150/5345-53, Airport Lighting 
Certification Program, lists the manufacturers that 
have demonstrated compliance with the specification 
requirements of AC 150/5345-43. 

2. Other manufacturers’ equipment may be used 
provided that equipment meets the specification 
requirements of AC 150/5345-43. 

c. Airport Lighting Installation and Maintenance.

1. AC 150/5340-21, Airport Miscellaneous 
Lighting Visual Aids, provides guidance for the 
installation, maintenance, testing, and inspection of 
obstruction lighting for airport visual aids such as 
airport beacons, wind cones, etc. 

2. AC 150/5340-26, Maintenance of Airport 
Visual Aid Facilities, provides guidance on the 
maintenance of airport visual aid facilities. 

d. Vehicles. 

1. AC 150/5210-5, Painting, Marking, and 
Lighting of Vehicles Used on an Airport, contains 
provisions for marking vehicles principally used on 
airports. 

2. FAA Facilities.  Obstruction marking for FAA 
facilities shall conform to FAA Drawing Number D-
5480, referenced in FAA Standard FAA-STD-003, 
Paint Systems for Structures. 

124. AVAILABILITY 

The standards and specifications listed above may be 
obtained free of charge from the below-indicated 
office: 

a. Military Specifications: 
Standardization Document Order Desk 
700 Robbins Avenue 
Building #4, Section D 
Philadelphia, PA 19111-5094 

b. FAA Specifications: 
Manager, ASD-110 
Department of Transportation 
Document Control Center 
Martin Marietta/Air Traffic Systems 
475 School St., SW. 
Washington, DC 20024 
Telephone: (202) 646-2047 
FAA Contractors Only 

c. FAA Advisory Circulars: 
Department of Transportation 
TASC 
Subsequent Distribution Office, SVC-121.23 
Ardmore East Business Center 
3341 Q  75th Avenue 
Landover, MD  20785 
Telephone: (301) 322-4961 
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APPENDIX 1:  Specifications for Obstruction Lighting Equipment Classification 

APPENDIX 

Type Description 

L-810 Steady-burning Red Obstruction Light 

L-856 High Intensity Flashing White Obstruction Light (40 FPM) 

L-857 High Intensity Flashing White Obstruction Light (60 FPM) 

L-864 Flashing Red Obstruction Light (20-40 FPM) 

L-865 Medium Intensity Flashing White Obstruction Light (40-FPM) 

L-866 Medium Intensity Flashing White Obstruction Light (60-FPM) 

L-864/L-865 Dual: Flashing Red Obstruction Light (20-40 FPM) and Medium Intensity 
Flashing White Obstruction Light (40 FPM) 

L-885 Red Catenary 60 FPM

  FPM = Flashes Per Minute 

TBL 4 
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PAINTING AND/OR DUAL LIGHTING OF CHIMNEYS, POLES, TOWERS, AND SIMILAR STRUCTURES 

FIG 1 
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FIG 2 

LIGHTING FOR TOP OF STRUCTURES 
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FIG 3 
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FIG 4 
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FIG 5 
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LIGHTING ADJACENT STRUCTURES 

FIG 6 
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Lighting Adjacent Structure 

= L-856 = L-856
 500' 
(153m)
or less 

All levels
 may be
omitted

750' AGL
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and light levels are on same horizontal plane.
Lights on both structures to be synchronized. 

One structure higher than the adjacent structure
and light levels are on same horizontal plane. 
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APPENDIX 2. Miscellaneous 

1. RATIONALE FOR OBSTRUCTION LIGHT governing the operation of aircraft, including 
INTENSITIES. helicopters, within the United States. 
Sections 91.117, 91.119 and 91.155 of the FAR Part 2. DISTANCE VERSUS INTENSITIES. 
91, General Operating and Flight Rules, prescribe TBL 5 depicts the distance the various intensities can 
aircraft speed restrictions, minimum safe altitudes, and be seen under 1 and 3 statute miles meteorological 
basic visual flight rules (VFR) weather minimums for visibilities: 

Distance/Intensity Table 

Time Period Meteorological Visibility 
Statute Miles 

Distance Statute Miles Intensity Candelas 

Night 2.9 (4.7km)     1,500 (+/- 25%) 

3 (4.8km) 3.1 (4.9km)     2,000 (+/- 25%) 

1.4 (2.2km) 32

Day 1.5 (2.4km) 200,000 

1 (1.6km) 1.4 (2.2km) 100,000 

1.0 (1.6km)   20,000 (+/- 25%) 

Day 3.0 (4.8km) 200,000 

3 (4.8km) 2.7 (4.3km) 100,000 

1.8 (2.9km)   20,000 (+/- 25%) 

Twilight 1 (1.6km) 1.0 (1.6km)
       to 1.5 (2.4km)

  20,000 (+/- 25%)?

Twilight 3 (4.8km) 1.8 (2.9km)
       to 4.2 (6.7km)

  20,000 (+/- 25%)?

Note-
1. DISTANCE CALCULATED FOR NORTH SKY ILLUMINANCE. 

3. CONCLUSION. 
Pilots of aircraft travelling at 165 knots (190 
mph/306kph) or less should be able to see obstruction 
lights in sufficient time to avoid the structure by at 
least 2,000 feet (610m) horizontally under all 
conditions of operation, provided the pilot is operating 
in accordance with FAR Part 91. Pilots operating 
between 165 knots (190 mph/303 km/h) and 250 knots 
(288 mph/463 kph) should be able to see the 
obstruction lights unless the weather deteriorates to 3 
statute miles (4.8 kilometers) visibility at night, during 
which time period 2,000 candelas would be required to 
see the lights at 1.2 statute miles (1.9km). A higher 
intensity, with 3 statute miles (4.8 kilometers) 
visibility at night, could generate a residential 
annoyance factor. In addition, aircraft in these speed 
ranges can normally be expected to operate under 
instrument flight rules (IFR) at night when the 
visibility is 1 statute mile (1.6 kilometers). 

TBL 5 

4. DEFINITIONS. 
a. Flight Visibility. The average forward horizontal 

distance, from the cockpit of an aircraft in flight, at 
which prominent unlighted objects may be seen and 
identified by day and prominent lighted objects may be 
seen and identified by night. 

Reference-
AIRMAN’S INFORMATION MANUAL 
PILOT/CONTROLLER GLOSSARY. 

b. Meteorological Visibility. A term that denotes the 
greatest distance, expressed in statute miles, that 
selected objects (visibility markers) or lights of 
moderate intensity (25 candelas) can be seen and 
identified under specified conditions of observation. 
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5. LIGHTING SYSTEM CONFIGURATION. 
a. Configuration A. Red lighting system. 

b. Configuration B. High Intensity White 
Obstruction Lights (including appurtenance lighting). 

c. Configuration C. Dual Lighting System - High 
Intensity White & Red (including appurtenance 
lighting). 

d. Configuration D. Medium Intensity White Lights 
(including appurtenance lighting). 

e. Configuration E. Dual Lighting Systems -
Medium Intensity White & Red (including 
appurtenance lighting). 

Example-
‘‘CONFIGURATION B 3’’ DENOTES A HIGH INTENSITY LIGHTING 
SYSTEM WITH THREE LEVELS OF LIGHT. 
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APPENDIX G AIRCRAFT NOISE ANALYSIS AND 
AIRSPACE OPERATIONS 

Noise is generally described as unwanted sound.  Unwanted sound can be based on objective 
effects (such as hearing loss or damage to structures) or subjective judgments (community 
annoyance).  Noise analysis thus requires a combination of physical measurement of sound, 
physical and physiological effects, plus psycho- and socio-acoustic effects. 

Section 1 of this appendix describes how sound is measured and summarizes noise impact in 
terms of community acceptability and land use compatibility.  Section 2 gives detailed 
descriptions of the effects of noise that lead to the impact guidelines presented in section 1.  
Section 3 provides a description of the specific methods used to predict aircraft noise, including 
a detailed description of sonic booms. 

1.0 NOISE DESCRIPTORS AND IMPACT 

Aircraft operating in the Military Operations Areas (MOAs) and Warning Areas generate two 
types of sound.  One is “subsonic” noise, which is continuous sound generated by the aircraft’s 
engines and also by air flowing over the aircraft itself.  The other is sonic booms (only in MOAs 
and Warning Areas authorized for supersonic), which are transient impulsive sounds generated 
during supersonic flight.  These are quantified in different ways. 

Section 1.1 describes the characteristics which are used to describe sound.  Section 1.2 describes 
the specific noise metrics used for noise impact analysis.  Section 1.3 describes how 
environmental impact and land use compatibility are judged in terms of these quantities. 

1.1 Quantifying Sound 

Measurement and perception of sound involve two basic physical characteristics: amplitude 
and frequency.  Amplitude is a measure of the strength of the sound and is directly measured in 
terms of the pressure of a sound wave.  Because sound pressure varies in time, various types of 
pressure averages are usually used.  Frequency, commonly perceived as pitch, is the number of 
times per second the sound causes air molecules to oscillate.  Frequency is measured in units of 
cycles per second, or hertz (Hz). 

Amplitude. The loudest sounds the human ear can comfortably hear have acoustic energy one 
trillion times the acoustic energy of sounds the ear can barely detect.  Because of this vast range, 
attempts to represent sound amplitude by pressure are generally unwieldy.  Sound is, therefore, 
usually represented on a logarithmic scale with a unit called the decibel (dB).  Sound on the 
decibel scale is referred to as a sound level.  The threshold of human hearing is approximately 0 
dB, and the threshold of discomfort or pain is around 120 dB. 

Because of the logarithmic nature of the decibel scale, sounds levels do not add and subtract 
directly and are somewhat cumbersome to handle mathematically.  However, some simple 
rules of thumb are useful in dealing with sound levels.  First, if a sound’s intensity is doubled, 
the sound level increases by approximately 3 dB, regardless of the initial sound level.  Thus, for 
example:
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60 dB  +  60 dB  =  63 dB, and 

80 dB  +  80 dB  =  83 dB. 

The total sound level produced by two sounds of different levels is usually only slightly more 
than the higher of the two.  For example: 

60.0 dB  +  70.0 dB  =  70.4 dB. 

Because the addition of sound levels behaves differently than that of ordinary numbers, such 
addition is often referred to as “decibel addition” or “energy addition.”  The latter term arises 
from the fact that combination of decibel values consists of first converting each decibel value to 
its corresponding acoustic energy, then adding the energies using the normal rules of addition, 
and finally converting the total energy back to its decibel equivalent. 

The difference in dB between two sounds represents the ratio of the amplitudes of those two 
sounds.  Because human senses tend to be proportional (i.e., detect whether one sound is twice 
as big as another) rather than absolute (i.e., detect whether one sound is a given number of 
pressure units bigger than another), the decibel scale correlates well with human response.  

Under laboratory conditions, differences in sound level of 1 dB can be detected by the human 
ear.  In the community, the smallest change in average noise level that can be detected is about 3 
dB.  A change in sound level of about 10 dB is usually perceived by the average person as a 
doubling (or halving) of the sound’s loudness, and this relation holds true for loud sounds and 
for quieter sounds.  A decrease in sound level of 10 dB actually represents a 90 percent decrease 
in sound intensity but only a 50 percent decrease in perceived loudness because of the nonlinear 
response of the human ear (similar to most human senses). 

The one exception to the exclusive use of levels, rather than physical pressure units, to quantify 
sound is in the case of sonic booms.  As described in Section 3, sonic booms are coherent waves 
with specific characteristics.  There is a long-standing tradition of describing individual sonic 
booms by the amplitude of the shock waves, in pounds per square foot (psf).  This is 
particularly relevant when assessing structural effects as opposed to loudness or cumulative 
community response.  In this study, sonic booms are quantified by either dB or psf, as 
appropriate for the particular impact being assessed. 

Frequency.  The normal human ear can hear frequencies from about 20 Hz to about 20,000 Hz.  
It is most sensitive to sounds in the 1,000 to 4,000 Hz range.  When measuring community 
response to noise, it is common to adjust the frequency content of the measured sound to 
correspond to the frequency sensitivity of the human ear.  This adjustment is called 
A-weighting (ANSI 1988).  Sound levels that have been so adjusted are referred to as 
A-weighted sound levels.  The amplitude of A-weighted sound levels is measured in dB.  It is 
common for some noise analysts to denote the unit of A-weighted sounds by dBA.  As long as 
the use of A-weighting is understood, there is no difference between dB or dBA:  it is only 
important that the use of A-weighting be made clear.  In this study, sound levels are reported in 
dB and are A-weighted unless otherwise specified. 
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A-weighting is appropriate for continuous sounds, which are perceived by the ear.  Impulsive 
sounds, such as sonic booms, are perceived by more than just the ear.  When experienced 
indoors, there can be secondary noise from rattling of the building.  Vibrations may also be felt.  
C-weighting (ANSI 1988) is applied to such sounds.  This is a frequency weighting that is flat 
over the range of human hearing (about 20 Hz to 20,000 Hz) and rolls off above and below that 
range.  In this study, C-weighted sound levels are used for the assessment of sonic booms and 
other impulsive sounds.  As with A-weighting, the unit is dB, but dBC is sometimes used for 
clarity.  In this study, sound levels are reported in dB, and C-weighting is specified as 
necessary.

Time Averaging. Sound pressure of a continuous sound varies greatly with time, so it is 
customary to deal with sound levels that represent averages over time.  Levels presented as 
instantaneous (i.e., as might be read from the dial of a sound level meter) are based on averages 
of sound energy over either 1/8 second (fast) or 1 second (slow).  The formal definitions of fast 
and slow levels are somewhat complex, with details that are important to the makers and users 
of instrumentation.  They may, however, be thought of as levels corresponding to the 
root-mean-square sound pressure measured over the 1/8-second or 1-second periods. 

The most common uses of the fast or slow sound level in environmental analysis is in the 
discussion of the maximum sound level that occurs from the action, and in discussions of 
typical sound levels.  Figure G-1 is a chart of A-weighted sound levels from typical sounds.  
Some (air conditioner, vacuum cleaner) are continuous sounds whose levels are constant for 
some time.  Some (automobile, heavy truck) are the maximum sound during a vehicle passby.  
Some (urban daytime, urban nighttime) are averages over some extended period.  A variety of 
noise metrics have been developed to describe noise over different time periods.  These are 
described in section 1.2. 

1.2 Noise Metrics 

Maximum Sound Level 

The highest A-weighted sound level measured during a single event in which the sound level 
changes value as time goes on (e.g., an aircraft overflight) is called the maximum A-weighted 
sound level or maximum sound level, for short.  It is usually abbreviated by ALM, Lmax, or LAmax.
The maximum sound level is important in judging the interference caused by a noise event with 
conversation, TV or radio listening, sleeping, or other common activities. 

Peak Sound Level 

For impulsive sounds, the true instantaneous sound pressure is of interest.  For sonic booms, 
this is the peak pressure of the shock wave, as described in section 3.2 of this appendix.  This 
pressure is usually presented in physical units of pounds per square foot.  Sometimes it is 
represented on the decibel scale, with symbol Lpk.  Peak sound levels do not use either A or C 
weighting.
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COMMON  SOUND LEVEL                                   LOUDNESS 
            SOUNDS  dB                                             – Compared to 70 dB – 

   —   130 

Oxygen Torch  —   120 UNCOMFORTABLE —— 32 Times as Loud 

Discotheque  —   110  —— 16 Times as Loud 

Textile Mill    —   100 VERY  LOUD 

Heavy Truck at 50 Feet —   90  —— 4 Times as Loud 

Garbage Disposal  —   80 
   MODERATE 

Vacuum Cleaner at 10 Feet —   70 
Automobile at 100 Feet 
Air Conditioner at 100 Feet —   60 

Quiet Urban Daytime  —   50  —— 1/4 as Loud 
   QUIET 
Quiet Urban Nighttime  —   40 

Bedroom at Night  —   30  —— 1/16 as Loud 

—   20 
           Recording Studio 

—   10 JUST AUDIBLE 

           Threshold of Hearing  —   0  

Source:  Harris 1979 and FICON 1992. 

Figure G-1.  Typical A-Weighted Sound Levels of Common Sounds 

•
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Sound Exposure Level 

Individual time-varying noise events have two main characteristics:  a sound level that changes 
throughout the event and a period of time during which the event is heard.  Although the 
maximum sound level, described above, provides some measure of the intrusiveness of the 
event, it alone does not completely describe the total event.  The period of time during which 
the sound is heard is also significant.  The Sound Exposure Level (abbreviated SEL or LAE for 
A-weighted sounds) combines both of these characteristics into a single metric. 

SEL is a composite metric that represents both the intensity of a sound and its duration.  
Mathematically, the mean square sound pressure is computed over the duration of the event, 
then multiplied by the duration in seconds, and the resultant product is turned into a sound 
level.  It does not directly represent the sound level heard at any given time, but rather provides 
a measure of the net impact of the entire acoustic event.  It has been well established in the 
scientific community that SEL measures this impact much more reliably than just the maximum 
sound level. 

Because the SEL and the maximum sound level are both used to describe single events, there is 
sometimes confusion between the two, so the specific metric used should be clearly stated. 

SEL can be computed for C-weighted levels (appropriate for impulsive sounds), and the results 
denoted CSEL or LCE.  SEL for A-weighted sound is sometimes denoted ASEL.  Within this 
study, SEL is used for A-weighted sounds and CSEL for C-weighted. 

Equivalent Sound Level 

For longer periods of time, total sound is represented by the equivalent continuous sound 
pressure level (Leq).  Leq is the average sound level over some time period (often an hour or a 
day, but any explicit time span can be specified), with the averaging being done on the same 
energy basis as used for SEL.  SEL and Leq are closely related, differing by (a) whether they are 
applied over a specific time period or over an event, and (b) whether the duration of the event is 
included or divided out. 

Just as SEL has proven to be a good measure of the noise impact of a single event, Leq has been 
established to be a good measure of the impact of a series of events during a given time period.  
Also, while Leq is defined as an average, it is effectively a sum over that time period and is, thus, 
a measure of the cumulative impact of noise. 

Day-Night Average Sound Level 

Noise tends to be more intrusive at night than during the day.  This effect is accounted for by 
applying a 10-dB penalty to events that occur after 10 pm and before 7 am.  If Leq is computed 
over a 24-hour period with this nighttime penalty applied, the result is the day-night average 
sound level (DNL or Ldn).  DNL is the community noise metric recommended by the USEPA 
(USEPA 1974) and has been adopted by most federal agencies (FICON 1992).  It has been well 
established that DNL correlates well with community response to noise (Schultz 1978; Finegold 
et al. 1994).  This correlation is presented in Section 1.3 of this appendix. 
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While DNL carries the nomenclature “average,” it incorporates all of the noise at a given 
location.  For this reason, DNL is often referred to as a “cumulative” metric.  It accounts for the 
total, or cumulative, noise impact. 

It was noted earlier that, for impulsive sounds, C-weighting is more appropriate than 
A-weighting.  The day-night average sound level can be computed for C-weighted noise and is 
denoted CDNL or LCdn.  This procedure has been standardized, and impact interpretive criteria 
similar to those for DNL have been developed (CHABA 1981). 

Onset-Adjusted Monthly Day-Night Average Sound Level 

Aircraft operations in military airspace, such as MOAs and Warning Areas, generate a noise 
environment somewhat different from other community noise environments.  Overflights are 
sporadic, occurring at random times and varying from day to day and week to week.  This 
situation differs from most community noise environments, in which noise tends to be 
continuous or patterned.  Individual military overflight events also differ from typical 
community noise events in that noise from a low-altitude, high-airspeed flyover can have a 
rather sudden onset. 

To represent these differences, the conventional DNL metric is adjusted to account for the 
“surprise” effect of the sudden onset of aircraft noise events on humans (Plotkin et al. 1987; 
Stusnick et al. 1992; Stusnick et al. 1993).  For aircraft exhibiting a rate of increase in sound level 
(called onset rate) of from 15 to 150 dB per second, an adjustment or penalty ranging from 0 to 
11 dB is added to the normal SEL.  Onset rates above 150 dB per second require an 11 dB 
penalty, while onset rates below 15 dB per second require no adjustment.  The DNL is then 
determined in the same manner as for conventional aircraft noise events and is designated as 
Onset-Rate Adjusted Day-Night Average Sound Level (abbreviated Ldnmr).  Because of the 
irregular occurrences of aircraft operations, the number of average daily operations is 
determined by using the calendar month with the highest number of operations.  The monthly 
average is denoted Ldnmr.  Noise levels are calculated the same way for both DNL and Ldnmr.
Ldnmr is interpreted by the same criteria as used for DNL. 

1.3  Noise Impact 

Community Reaction 

Studies of community annoyance to numerous types of environmental noise show that DNL 
correlates well with impact.  Schultz (1978) showed a consistent relationship between DNL and 
annoyance.  Shultz’s original curve fit (Figure G-2) shows that there is a remarkable consistency 
in results of attitudinal surveys which relate the percentages of groups of people who express 
various degrees of annoyance when exposed to different DNLs.   
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Figure G-2.  Community Surveys of Noise Annoyance 
(Source:  Schultz 1978) 
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A more recent study has reaffirmed this relationship (Fidell et al. 1991).  Figure G-3 (FICON 
1992) shows an updated form of the curve fit (Finegold et al. 1994) in comparison with the 
original.  The updated fit, which does not differ substantially from the original, is the current 
preferred form.  In general, correlation coefficients of 0.85 to 0.95 are found between the 
percentages of groups of people highly annoyed and the level of average noise exposure.  The 
correlation coefficients for the annoyance of individuals are relatively low, however, on the 
order of 0.5 or less.  This is not surprising, considering the varying personal factors that 
influence the manner in which individuals react to noise.  Nevertheless, findings substantiate 
that community annoyance to aircraft noise is represented quite reliably using DNL. 

As noted earlier for SEL, DNL does not represent the sound level heard at any particular time, 
but rather represents the total sound exposure.  DNL accounts for the sound level of individual 
noise events, the duration of those events, and the number of events.  Its use is endorsed by the 
scientific community (ANSI 1980; ANSI 1988; USEPA 1974; FICUN 1980; FICON 1992). 

While DNL is the best metric for quantitatively assessing cumulative noise impact, it does not 
lend itself to intuitive interpretation by non-experts.  Accordingly, it is common for 
environmental noise analyses to include other metrics for illustrative purposes.  A general 
indication of the noise environment can be presented by noting the maximum sound levels 
which can occur and the number of times per day noise events will be loud enough to be heard.  
Use of other metrics as supplements to DNL has been endorsed by federal agencies (FICON 
1992).

The Schultz curve is generally applied to annual average DNL.  In Section 1.2, Ldnmr was 
described and presented as being appropriate for quantifying noise in military airspace.  In the 
current study, the Schultz curve is used with Ldnmr as the noise metric.  Ldnmr is always equal to 
or greater than DNL, so impact is generally higher than would have been predicted if the onset 
rate and busiest-month adjustments were not accounted for. 

There are several points of interest in the noise-annoyance relation.  The first is DNL of 65 dB.  
This is a level most commonly used for noise planning purposes and represents a compromise 
between community impact and the need for activities like aviation which do cause noise.  
Areas exposed to DNL above 65 dB are generally not considered suitable for residential use.  
The second is DNL of 55 dB, which was identified by USEPA as a level “...requisite to protect 
the public health and welfare with an adequate margin of safety,” (USEPA 1974) which is 
essentially a level below which adverse impact is not expected.  The third is DNL of 75 dB.  This 
is the lowest level at which adverse health effects could be credible (USEPA 1974).  The very 
high annoyance levels correlated with DNL of 75 dB make such areas unsuitable for residential 
land use. 

Sonic boom exposure is measured by C-weighting, with the corresponding cumulative metric 
being CDNL.  Correlation between CDNL and annoyance has been established, based on 
community reaction to impulsive sounds (CHABA 1981).  Values of the C-weighted equivalent 
to the Schultz curve are different than that of the Schultz curve itself.  Table G-1 shows the 
relation between annoyance, DNL, and CDNL. 
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Figure G-3.  Response of Communities to Noise; Comparison of Original 
(Schultz 1978) and Current (Finegold et al. 1994) Curve Fits. 
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Table G-1.  Relation Between 
Annoyance, DNL and CDNL 

CDNL % Highly Annoyed DNL 

48 2 50 

52 4 55 

57 8 60 

61 14 65 

65 23 70 

69 35 75 

Interpretation of CDNL from impulsive noise is accomplished by using the CDNL versus 
annoyance values in Table G-1.  CDNL can be interpreted in terms of an “equivalent 
annoyance” DNL.  For example, CDNL of 52, 61, and 69 dB are equivalent to DNL of 55, 65, and 
75 dB, respectively.  If both continuous and impulsive noise occurs in the same area, impacts are 
assessed separately for each. 

Land Use Compatibility 

As noted above, the inherent variability between individuals makes it impossible to predict 
accurately how any individual will react to a given noise event.  Nevertheless, when a 
community is considered as a whole, its overall reaction to noise can be represented with a high 
degree of confidence.  As described above, the best noise exposure metric for this correlation is 
the DNL or Ldnmr for military overflights.  Impulsive noise can be assessed by relating CDNL to
an “equivalent annoyance” DNL, as outlined in Section 1.3.1. 

In June 1980, an ad hoc Federal Interagency Committee on Urban Noise (FICUN) published 
guidelines (FICUN 1980) relating DNL to compatible land uses.  This committee was composed 
of representatives from DoD, Transportation, and Housing and Urban Development; USEPA; 
and the Veterans Administration.  Since the issuance of these guidelines, federal agencies have 
generally adopted these guidelines for their noise analyses. 

Following the lead of the committee, DoD and FAA adopted the concept of land-use 
compatibility as the accepted measure of aircraft noise effect.  The FAA included the 
committee’s guidelines in the Federal Aviation Regulations (USDOT 1984).  These guidelines 
are reprinted in Table G-2, along with the explanatory notes included in the regulation.  
Although these guidelines are not mandatory (note the footnote “*” in the table), they provide 
the best means for determining noise impact in airport communities.  In general, residential 
land uses normally are not compatible with outdoor DNL values above 65 dB, and the extent of 
land areas and populations exposed to DNL of 65 dB and higher provides the best means for 
assessing the noise impacts of alternative aircraft actions.  In some cases, where noise change 
exceeds 3 dB, the 1992 FICON indicates the 60 dB DNL may be a more appropriate 
incompatibility level for densely populated areas. 
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Table G-2.  Land-Use Compatibility With Yearly Day-Night 
Average Sound Levels 

Yearly Day-Night Average Sound Level (DNL) in Decibels 
Land Use

Below 65 65–70 70–75 75–80 80–85 Over 85 

Residential       
Residential, other than mobile homes and 

transient lodgings ......................................... Y N(1) N(1) N N N 
Mobile home parks................................................ Y N N N N N 
Transient lodgings ................................................. Y N(1) N(1) N(1) N N 
Public Use     
Schools .................................................................. Y N(1) N(1) N N N 
Hospitals and nursing homes ................................ Y 25 30 N N N 
Churches, auditoria, and concert halls .................. Y 25 30 N N N 
Government services ............................................. Y Y 25 30 N N 
Transportation ....................................................... Y Y Y(2) Y(3) Y(4) Y(4) 
Parking................................................................... Y Y Y(2) Y(3) Y(4) N 
Commercial Use       
Offices, business and professional ........................ Y Y 25 30 N N 
Wholesale and retail—building materials, 

hardware, and farm equipment..................... Y Y Y(2) Y(3) Y(4) N 
Retail trade—general............................................. Y Y 25 30 N N 
Utilities .................................................................. Y Y Y(2) Y(3) Y(4) N 
Communication ..................................................... Y Y 25 30 N N 
Manufacturing and Production 
Manufacturing, general ......................................... Y Y Y(2) Y(3) Y(4 ) N 
Photographic and optical....................................... Y Y 25 30 N N 
Agriculture (except livestock) and forestry .......... Y Y(6) Y(7) Y(8) Y(8) Y(8) 
Livestock farming and breeding............................ Y Y(6) Y(7) N N N 
Mining and fishing, resource production and 

extraction ...................................................... Y Y Y Y Y Y 
Recreational       
Outdoor sports arenas and spectator sports........... Y Y(5) Y(5) N N N 
Outdoor music shells, amphitheaters .................... Y N N N N N 
Nature exhibits and zoos ....................................... Y Y N N N N 
Amusements, parks, resorts, and camps ............... Y Y Y N N N 
Golf courses, riding stables, and water  

recreation ...................................................... Y Y 25 30 N N 

Numbers in parentheses refer to notes. 

 * The designations contained in this table do not constitute a federal determination that any use of land covered by the program is acceptable or unacceptable 
under federal, state, or local law.  The responsibility for determining the acceptable and permissible land uses and the relationship between specific properties and 
specific noise contours rests with the local authorities.  FAA determinations under Part 150 are not intended to substitute federally determined land uses for those 
determined to be appropriate by local authorities in response to locally determined needs and values in achieving noise-compatible land uses. 

KEY TO TABLE G-2 

 Y (YES) = Land Use and related structures compatible without restrictions. 
 N (No) = Land Use and related structures are not compatible and should be prohibited. 
 NLR = Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise attenuation into the design and construction of the structure. 
 25, 30, or 35 = Land Use and related structures generally compatible; measures to achieve NLR of 25, 30, or 35 dB must be incorporated into design and  

construction of structures. 

NOTES FOR TABLE G-2 

(1)  Where the community determines that residential or school uses must be allowed, measures to achieve outdoor-to-indoor Noise Level Reduction (NLR) of at least 
25 dB and 30 dB should be incorporated into building codes and be considered in individual approvals.  Normal residential construction can be expected to 
provide an NLR of 20 dB; thus the reduction requirements are often stated as 5, 10, or 15 dB over standard construction and normally assume mechanical 
ventilation and closed windows year-round.  However, the use of NLR criteria will not eliminate outdoor noise problems. 

(2)  Measures to achieve NLR 25 dB must be incorporated into the design and construction of portions of these buildings where the public is received, office areas, 
noise-sensitive areas, or where the normal noise level is low. 

(3)  Measures to achieve NLR 30 dB must be incorporated into the design and construction of portions of these buildings where the public is received, office areas, 
noise-sensitive areas, or where the normal noise level is low. 

(4)  Measures to achieve NLR 35 dB must be incorporated into the design and construction of portions of these buildings where the public is received, office areas, 
noise-sensitive areas, or where the normal noise level is low. 

(5)  Land-use compatible provided special sound reinforcement systems are installed. 
(6)  Residential buildings require an NLR of 25. 
(7)  Residential buildings require an NLR of 30. 
(8)  Residential buildings not permitted. 
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2.0 NOISE EFFECTS 

The discussion in Section 1.3 presents the global effect of noise on communities.  The following 
sections describe particular noise effects. 

2.1  Hearing Loss 

Noise-induced hearing loss is probably the best defined of the potential effects of human 
exposure to excessive noise.  Federal workplace standards for protection from hearing loss 
allow a time-average level of 90 dB over an 8-hour work period, or 85 dB averaged over a 
16-hour period.  Even the most protective criterion (no measurable hearing loss for the most 
sensitive portion of the population at the ear’s most sensitive frequency, 4,000 Hz, after a 
40-year exposure) suggests a time-average sound level of 70 dB over a 24-hour period (USEPA 
1974).  Since it is unlikely that airport neighbors will remain outside their homes 24 hours per 
day for extended periods of time, there is little possibility of hearing loss below a DNL of 75 dB, 
and this level is extremely conservative. 

2.2  Nonauditory Health Effects 

Nonauditory health effects of long-term noise exposure, where noise may act as a risk factor, 
have not been found to occur at levels below those protective against noise-induced hearing 
loss, described above.  Most studies attempting to clarify such health effects have found that 
noise exposure levels established for hearing protection will also protect against any potential 
nonauditory health effects, at least in workplace conditions.  The best scientific summary of 
these findings is contained in the lead paper at the National Institutes of Health Conference on 
Noise and Hearing Loss, held on January 22–24, 1990, in Washington, D.C., which states “The 
nonauditory effects of chronic noise exposure, when noise is suspected to act as one of the risk 
factors in the development of hypertension, cardiovascular disease, and other nervous 
disorders, have never been proven to occur as chronic manifestations at levels below these 
criteria (an average of 75 dBA for complete protection against hearing loss for an eight-hour 
day)” (von Gierke 1990; parenthetical wording added for clarification).  At the International 
Congress (1988) on Noise as a Public Health Problem, most studies attempting to clarify such 
health effects did not find them at levels below the criteria protective of noise-induced hearing 
loss; and even above these criteria, results regarding such health effects were ambiguous.

Consequently, it can be concluded that establishing and enforcing exposure levels protecting 
against noise-induced hearing loss would not only solve the noise-induced hearing loss 
problem but also any potential nonauditory health effects in the work place. 

Although these findings were directed specifically at noise effects in the work place, they are 
equally applicable to aircraft noise effects in the community environment.  Research studies 
regarding the nonauditory health effects of aircraft noise are ambiguous, at best, and often 
contradictory.  Yet, even those studies which purport to find such health effects use 
time-average noise levels of 75 dB and higher for their research. 

For example, in an often-quoted paper, two University of California at Los Angeles (UCLA) 
researchers found a relation between aircraft noise levels under the approach path to Los 
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Angeles International Airport (LAX) and increased mortality rates among the exposed residents 
by using an average noise exposure level greater than 75 dB for the “noise-exposed” population 
(Meecham and Shaw 1979).  Nevertheless, three other UCLA professors analyzed those same 
data and found no relation between noise exposure and mortality rates (Frerichs et al. 1980). 

As a second example, two other UCLA researchers used this same population near LAX to 
show a higher rate of birth defects during the period of 1970 to 1972 when compared with a 
control group residing away from the airport (Jones and Tauscher 1978).  Based on this report, a 
separate group at the United States Centers for Disease Control performed a more thorough 
study of populations near Atlanta’s Hartsfield International Airport for 1970 to 1972 and found 
no relation in their study of 17 identified categories of birth defects to aircraft noise levels above 
65 dB (Edmonds 1979). 

A recent review of health effects, prepared by a Committee of the Health Council of The 
Netherlands (CHCN 1996), analyzed currently available published information on this topic.  
The committee concluded that the threshold for possible long-term health effects was a 16-hour 
(6:00 am to 10:00 pm) Leq of 70 dB.  Projecting this to 24 hours and applying the 10 dB nighttime 
penalty used with DNL, this corresponds to DNL of about 75 dB.  The study also affirmed the 
risk threshold for hearing loss, as discussed earlier. 

In summary, there is no scientific basis for a claim that potential health effects exist for aircraft 
time-average sound levels below 75 dB. 

2.3  Annoyance 

The primary effect of aircraft noise on exposed communities is one of annoyance.  Noise 
annoyance is defined by the USEPA as any negative subjective reaction on the part of an 
individual or group (USEPA 1974).  As noted in the discussion of DNL above, community 
annoyance is best measured by that metric. 

Because the USEPA Levels Document (USEPA 1974) identified DNL of 55 dB as “. . . requisite to 
protect public health and welfare with an adequate margin of safety,” it is commonly assumed 
that 55 dB should be adopted as a criterion for community noise analysis.  From a noise 
exposure perspective, that would be an ideal selection.  However, financial and technical 
resources are generally not available to achieve that goal.  Most agencies have identified DNL of 
65 dB as a criterion which protects those most impacted by noise, and which can often be 
achieved on a practical basis (FICON 1992).  This corresponds to about 13 percent of the 
exposed population being highly annoyed. 

Although DNL of 65 dB is widely used as a benchmark for significant noise impact, and is often 
an acceptable compromise, it is not a statutory limit, and it is appropriate to consider other 
thresholds in particular cases.   

In this Draft EIS, no specific threshold is used.  The noise in the affected environment is 
evaluated on the basis of the information presented in this appendix and in the body of the 
Draft EIS.
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Community annoyance from sonic booms is based on CDNL, as discussed in Section 1.3.  These 
effects are implicitly included in the “equivalent annoyance” CDNL values in Table G-1, since 
those were developed from actual community noise impact. 

2.4  Speech Interference 

Speech interference associated with aircraft noise is a primary cause of annoyance to 
individuals on the ground.  The disruption of routine activities in the home, such as radio or 
television listening, telephone use, or family conversation, gives rise to frustration and 
irritation.  The quality of speech communication is also important in classrooms, offices, and 
industrial settings and can cause fatigue and vocal strain in those who attempt to communicate 
over the noise.  Research has shown that the use of the SEL metric will measure speech 
interference successfully, and that a SEL exceeding 65 dB will begin to interfere with speech 
communication. 

2.5  Sleep Interference 

Sleep interference is another source of annoyance associated with aircraft noise.  This is 
especially true because of the intermittent nature and content of aircraft noise, which is more 
disturbing than continuous noise of equal energy and neutral meaning. 

Sleep interference may be measured in either of two ways.  “Arousal” represents actual 
awakening from sleep, while a change in “sleep stage” represents a shift from one of four sleep 
stages to another stage of lighter sleep without actual awakening.  In general, arousal requires a 
somewhat higher noise level than does a change in sleep stage. 

An analysis sponsored by the Air Force summarized 21 published studies concerning the effects 
of noise on sleep (Pearsons et al. 1989).  The analysis concluded that a lack of reliable in-home 
studies, combined with large differences among the results from the various laboratory studies, 
did not permit development of an acceptably accurate assessment procedure.  The noise events 
used in the laboratory studies and in contrived in-home studies were presented at much higher 
rates of occurrence than would normally be experienced.  None of the laboratory studies were 
of sufficiently long duration to determine any effects of habituation, such as that which would 
occur under normal community conditions.  A recent extensive study of sleep interference in 
people’s own homes (Ollerhead 1992) showed very little disturbance from aircraft noise. 

There is some controversy associated with the recent studies, so a conservative approach should 
be taken in judging sleep interference.  Based on older data, the USEPA identified an indoor 
DNL of 45 dB as necessary to protect against sleep interference (USEPA 1974).  Assuming a very 
conservative structural noise insulation of 20 dB for typical dwelling units, this corresponds to 
an outdoor DNL of 65 dB as minimizing sleep interference. 

A 1984 publication reviewed the probability of arousal or behavioral awakening in terms of SEL 
(Kryter 1984).  Figure G-4, extracted from Figure 10.37 of Kryter (1984), indicates that an indoor 
SEL of 65 dB or lower should awaken less than 5 percent of those exposed.  These results do not 
include any habituation over time by sleeping subjects.  Nevertheless, this provides a 
reasonable guideline for assessing sleep interference and corresponds to similar guidance for 
speech interference, as noted above. 
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2.6  Noise Effects on Domestic Animals and Wildlife 

Animal species differ greatly in their responses to noise.  Each species has adapted, physically 
and behaviorally, to fill its ecological role in nature, and its hearing ability usually reflects that 
role.  Animals rely on their hearing to avoid predators, obtain food, and communicate with and 
attract other members of their species.  Aircraft noise may mask or interfere with these 
functions.  Secondary effects may include nonauditory effects similar to those exhibited by 
humans:  stress, hypertension, and other nervous disorders.  Tertiary effects may include 
interference with mating and resultant population declines. 

A review of the effects of noise and sonic boom on livestock and wildlife is presented in Section 
4.5 in this Draft EIS. 

2.7  Noise Effects on Structures 

Subsonic Aircraft Noise 

Normally, the most sensitive components of a structure to airborne noise are the windows and, 
infrequently, the plastered walls and ceilings.  An evaluation of the peak sound pressures 
impinging on the structure is normally sufficient to determine the possibility of damage.  In 
general, at sound levels above 130 dB, there is the possibility of the excitation of structural 
component resonance.  While certain frequencies (such as 30 Hz for window breakage) may be 
of more concern than other frequencies, conservatively, only sounds lasting more than one 
second above a sound level of 130 dB are potentially damaging to structural components 
(NRC/NAS 1977). 

A study directed specifically at low-altitude, high-speed aircraft showed that there is little 
probability of structural damage from such operations (Sutherland 1989).  One finding in that 
study is that sound levels at damaging frequencies (e.g., 30 Hz for window breakage or 15 to 25 
Hz for whole-house response) are rarely above 130 dB. 

Noise-induced structural vibration may also cause annoyance to dwelling occupants because of 
induced secondary vibrations, or “rattle,” of objects within the dwelling, such as hanging 
pictures, dishes, plaques, and bric-a-brac.  Window panes may also vibrate noticeably when 
exposed to high levels of airborne noise, causing homeowners to fear breakage.  In general, such 
noise-induced vibrations occur at sound levels above those considered normally incompatible 
with residential land use.  Thus assessments of noise exposure levels for compatible land use 
should also be protective of noise-induced secondary vibrations. 
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Figure G-4.  Probability of Arousal or Behavioral Awakening in Terms of 
Sound Exposure Level 
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Sonic Booms 

Sonic booms are commonly associated with structural damage.  Most damage claims are for 
brittle objects, such as glass and plaster.  Table G-3 summarizes the threshold of damage that 
might be expected at various overpressures.  There is a large degree of variability in damage 
experience, and much damage depends on the pre-existing condition of a structure.  Breakage 
data for glass, for example, spans a range of two to three orders of magnitude at a given 
overpressure.  At 1 psf, the probability of a window breaking ranges from one in a billion 
(Sutherland, 1990) to one in a million (Hershey and Higgins, 1976).  These damage rates are 
associated with a combination of boom load and glass condition.  At 10 psf, the probability of 
breakage is between one in a hundred and one in a thousand.  Laboratory tests of glass (White 
1972) have shown that properly installed window glass will not break at overpressures below 
10 pounds per square foot (psf), even when subjected to repeated booms, but in the real world 
glass is not in pristine condition. 

Damage to plaster occurs at similar ranges to glass damage.  Plaster has a compounding issue in 
that it will often crack due to shrinkage while curing, or from stresses as a structure settles, even 
in the absence of outside loads.  Sonic boom damage to plaster often occurs when internal 
stresses are high from these factors. 

Some degree of damage to glass and plaster should thus be expected whenever there are sonic 
booms, but usually at the low rates noted above.  In general, structural damage from sonic 
booms should be expected only for overpressures above 10 psf. 

2.8  Noise Effects on Terrain 

Subsonic Aircraft Noise 

Members of the public often believe that noise from low-flying aircraft can cause avalanches or 
landslides by disturbing fragile soil or snow structures in mountainous areas.  There are no 
known instances of such effects, and it is considered improbable that such effects will result 
from routine, subsonic aircraft operations.

Sonic Booms 

In contrast to subsonic noise, sonic booms are considered to be a potential trigger for snow 
avalanches.  Avalanches are highly dependent on the physical status of the snow, and do occur 
spontaneously.  They can be triggered by minor disturbances, and there are documented 
accounts of sonic booms triggering avalanches.  Switzerland routinely restricts supersonic flight 
during avalanche season. 

Landslides are not an issue for sonic booms.  There was one anecdotal report of a minor 
landslide from a sonic boom generated by the Space Shuttle during landing, but there is no 
credible mechanism or consistent pattern of reports. 
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Table G-3.  Possible Damage to Structures From Sonic Booms 

Sonic Boom 
Overpressure 
Nominal (psf) Item Affected Type of Damage 

0.5 - 2 Plaster Fine cracks; extension of existing cracks; more in ceilings; over 
door frames; between some plaster boards. 

 Glass Rarely shattered; either partial or extension of existing cracks. 

 Roof Slippage of existing loose tiles/slates; sometimes new 
cracking of old slates at nail hole. 

 Damage to outside 
walls

Existing cracks in stucco extended. 

 Bric-a-brac Those carefully balanced or on edges can fall; fine glass, such 
as large goblets, can fall and break. 

 Other Dust falls in chimneys. 

2 - 4 Glass, plaster, roofs, 
ceilings

For elements nominally in good condition, failures show that 
would have been difficult to forecast in terms of their existing 
localized condition.   

4 - 10 Glass Regular failures within a population of well-installed glass; 
industrial as well as domestic greenhouses. 

 Plaster Partial ceiling collapse of good plaster; complete collapse of 
very new, incompletely cured, or very old plaster. 

 Roofs High probability rate of failure in slurry wash in nominally 
good state; some chance of failures in tiles on modern roofs; 
light roofs (bungalow) or large area can move bodily. 

 Walls (out) Old, free standing, in fairly good condition can collapse. 

 Walls  (in) Internal (“party”) walls known to move at 10 psf. 

Greater than 10 Glass Some good window glass will fail when exposed to regular
sonic booms from the same direction.  Glass with existing 
faults could shatter and fly.  Large window frames move. 

 Plaster Most plaster affected. 

 Ceilings Plaster boards displaced by nail popping. 

 Roofs Most slate/slurry roofs affected, some badly; large roofs 
having good tile can be affected; some roofs bodily displaced 
causing gale-end and wall-plate cracks; domestic chimneys 
dislodged if not in good condition. 

 Walls Internal party walls can move even if carrying fittings such as 
hand basins or taps; secondary damage due to water leakage. 

 Bric-a-brac Some nominally secure items can fall; e.g., large pictures, 
especially if fixed to party walls. 

Source:  Haber and Nakaki 1989 
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2.9  Noise Effects on Historical and Archaeological Sites 

Because of the potential for increased fragility of structural components of historical buildings 
and other historical sites, aircraft noise may affect such sites more severely than newer, modern 
structures.  Again, there are few scientific studies of such effects to provide guidance for their 
assessment. 

One study involved the measurements of sound levels and structural vibration levels in a 
superbly restored plantation house, originally built in 1795, and now situated approximately 
1,500 feet from the centerline at the departure end of Runway 19L at Washington Dulles 
International Airport.  These measurements were made in connection with the proposed 
scheduled operation of the supersonic Concorde airplane at Dulles (Wesler 1977).  There was 
special concern for the building’s windows, since roughly half of the 324 panes were original.  
No instances of structural damage were found.  Interestingly, despite the high levels of noise 
during Concorde takeoffs, the induced structural vibration levels were actually less than those 
induced by touring groups and vacuum cleaning within the building itself. 

As noted above for the noise effects of noise-induced vibrations on normal structures, 
assessments of noise exposure levels for normally compatible land uses should also be 
protective of historic and archaeological sites.

3.0  NOISE MODELING 

3.1  Subsonic Aircraft Noise 

An aircraft in subsonic flight generally emits noise from two sources:  the engines and flow 
noise around the airframe.  Noise generation mechanisms are complex and, in practical models, 
the noise sources must be based on measured data.  The Air Force has developed a series of 
computer models and aircraft noise databases for this purpose.  The models include 
NOISEMAP (Moulton 1992) for noise around airbases, ROUTEMAP (Lucas and Plotkin 1988) 
for noise associated with low-level training routes, and MR_NMAP (Lucas and Calamia 1996) 
for use in MOAs and ranges.  These models use the NOISEFILE database developed by the Air 
Force.  NOISEFILE data includes SEL and LAmax as a function of speed and power setting for 
aircraft in straight flight. 

Noise from an individual aircraft is a time-varying continuous sound.  It is first audible as the 
aircraft approaches, increases to a maximum when the aircraft is near its closest point, then 
diminishes as it departs.  The noise depends on the speed and power setting of the aircraft and 
its trajectory.  The models noted above divide the trajectory into segments whose noise can be 
computed from the data in NOISEFILE.  The contributions from these segments are summed. 

MR_NMAP was used to compute noise levels in the airspace.  The primary noise metric 
computed by MR_NMAP was Ldnmr averaged over each airspace.  Supporting routines from 
NOISEMAP were used to calculate SEL and LAmax for various flight altitudes and lateral offsets 
from a ground receiver position. 
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3.2  Sonic Booms 

When an aircraft moves through the air, it pushes the air out of its way.  At subsonic speeds, the 
displaced air forms a pressure wave that disperses rapidly.  At supersonic speeds, the aircraft is 
moving too quickly for the wave to disperse, so it remains as a coherent wave.  This wave is a 
sonic boom.  When heard at the ground, a sonic boom consists of two shock waves (one 
associated with the forward part of the aircraft, the other with the rear part) of approximately 
equal strength and (for fighter aircraft) separated by 100 to 200 milliseconds.  When plotted, this 
pair of shock waves and the expanding flow between them have the appearance of a capital 
letter “N,” so a sonic boom pressure wave is usually called an “N-wave.” An N-wave has a 
characteristic “bang-bang” sound that can be startling.  Figure G-5 shows the generation and 
evolution of a sonic boom N-wave under the aircraft.  Figure G-6 shows the sonic boom pattern 
for an aircraft in steady supersonic flight.  The boom forms a cone that is said to sweep out a 
“carpet” under the flight track.

Figure G-5.  Sonic Boom Generation, and Evolution to N-wave 
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Figure G-6.  Sonic Boom Carpet in Steady Flight 

The complete ground pattern of a sonic boom depends on the size, shape, speed, and trajectory 
of the aircraft.   Even for a nominally steady mission, the aircraft must accelerate to supersonic 
speed at the start, decelerate back to subsonic speed at the end, and usually change altitude.  
Figure G-7 illustrates the complexity of a nominal full mission. 

Figure G-7.  Complex Sonic Boom Pattern for Full Mission 
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The Air Force’s PCBoom4 computer program (Plotkin and Grandi 2002) can be used to compute 
the complete sonic boom footprint for a given single event, accounting for details of a particular 
maneuver.

Supersonic operations for the proposed action and alternatives are, however, associated with air 
combat training (ACT), which cannot be described in the deterministic manner that PCBoom4 
requires.  Supersonic events occur as aircraft approach an engagement, break at the end, and 
maneuver for advantage during the engagement.  Long time cumulative sonic boom exposure, 
CDNL, is meaningful for this kind of environment. 

Long-term sonic boom measurement projects have been conducted in four supersonic ACT 
airspaces: White Sands, New Mexico (Plotkin et al. 1989); the eastern portion of the Goldwater 
Range, Arizona (Plotkin et al. 1992); the Elgin MOA at Nellis AFB, Nevada (Frampton et al. 
1993); and the western portion of the Goldwater Range (Page et al. 1994). These studies included 
analysis of schedule and air combat maneuvering instrumentation data and supported 
development of the 1992 BOOMAP model (Plotkin et al. 1992). The current version of BOOMAP 
(Frampton et al. 1993; Plotkin 1996) incorporates results from all four studies. Because BOOMAP 
is directly based on long-term measurements, it implicitly accounts for such variables as 
maneuvers, statistical variations in operations, atmosphere effects, and other factors. 

Figure G-8 shows a sample of supersonic flight tracks measured in the ACT airspace at White 
Sands (Plotkin et al. 1989).  The tracks fall into an elliptical pattern aligned with preferred 
engagement directions in the airspace.  Figure G-9 shows the CDNL contours that were fit to six 
months of measured booms in that airspace.  The subsequent measurement programs refined 
the fit, and demonstrated that the elliptical maneuver area is related to the size and shape of the 
airspace (Frampton et al. 1993).  BOOMAP quantifies the size and shape of CDNL contours, and 
also numbers of booms per day, in ACT airspaces.  That model was used for prediction of 
cumulative sonic boom exposure in the study area. 
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Figure G-8.  Supersonic Flight Tracks in Supersonic ACT Airspace 

Figure G-9.  Elliptical CDNL Contours in Supersonic ACT Airspace 
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Common Name Status1 Counties2 Comments 

Plants

Goodding’s onion US SOC 
NM E 

L Alongside streams in forested areas.  Threats are from logging, 
grazing, and recreation (Center for Plant Conservation 2004). 

Kerr’s milkvetch NM S L Dry arroyos and ephemeral drainages, eastern Capitan 
Mountains (NMRPTC 1999). 

New Mexico milkvetch NM S CH, L Dry hillsides and valley bottoms (NMRPTC 1999). 

Flint Mountains milkvetch NM S G Calcareous knolls and rocky areas in short grass prairie 
(NMRPTC 1999). 

Sandhill goosefoot US SOC R Sand dunes (Colorado Rare Plant Field Guide 1999). 

Wright’s marsh thistle US SOC CH, G, L Springs, seeps, marsh edges.  Threats are from drought and 
water development.  Populations in Chavez and Guadalupe are 
considered extirpated (NMRPTC 1999).   

Kuenzler hedgehog cactus US E 
NM E 

CH, L Rocky, gravelly slopes within short grass prairies and 
pinyon-juniper woodlands.  Commercial collection originally 
threatened this species, but now its main threats are trampling 
by livestock and fire (NMRPTC 1999).   

Tall prairie-gentian NM S L Wetlands (PLANTS 2004). 

White mountain 
false-penny-royal 

NM S L Steep hillsides, rocky disturbed habitats in forested areas 
(NMRPTC 1999). 

Pecos sunflower US T 
NM E 

CH, G Wetland obligate.  Threats are from water development, 
wetland drainage, drought, and livestock grazing (NMRPTC 
1999). 

Tall bitterweed NM S L Dry sites within pinyon-juniper and coniferous forests 
(NMRPTC 1999). 

Sierra Blanca cliff daisy US SOC 
NM S 

L Igneous rock faces in montane coniferous forests (NMRPTC 
1999). 

Gila groundsel NM S L Wet meadows and stream banks in coniferous forest (NMRPTC 
1999). 

Alamo penstemon NM S L Rocky areas, canyons, limestone (NMRPTC 1999). 

Great sage NM S CH Limestone cliffs (NMRPTC 1999). 

Marble canyon rockcress NM S CH Limestone cliffs (NMRPTC 1999). 
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Common Name Status1 Counties2 Comments 

Snails

Pecos assiminea snail US PE 
NM E 

CH Terrestrial snail, adjacent to springs.  Only population in state is 
in Bitter Lake NWR (NMDGF 2002a). 

Koster’s springsnail US PE CH Springs in Bitter Lake NWR and Roswell area (NMDGF 2002b). 

Roswell pyrg (springsnail) US PE CH Springs in Bitter Lake NWR and Roswell area (NMDGF 2002a). 

Koster’s tryonia US PE 
NM E 

CH Springs in Bitter Lake NWR and Roswell area (NMDGF 2002a). 

Socorro mountainsnail NM S L Endemic known only from two populations in Oscura 
Mountains and on White Sands Missile Range (NMDGF 2002a) 

Mussels

Paper pondshell mussel NM E Q Known from Conchas Lake, San Miguel County (NMDGF 
2002a). 

Crustaceans 

Noel’s amphipod US PE CH Springs in Bitter Lake NWR and Roswell area (NMDGF 2002a). 

Conchas crayfish NM S G, Q Largely known from Conchas Lake in San Miguel County 
(NMDGF 2002a). 

Fishes

Headwater catfish US SOC CH, D Pecos River (NMDGF 2002a). 

Gray redhorse NM T CH Lower Pecos River (NMDGF 2002a). 

Mexican tetra NM T CH Lower Pecos River (NMDGF 2002a). 

Rio Grande chub NM S CH, G, L Pecos River (NMDGF 2002a). 

Sonora sucker NM S L Primarily in Gila and San Francisco river drainages (NMDGF 
2002a). 

Pecos pupfish US SOC 
NM T 

CH Pecos River, Bitter Lake NWR (NMDGF 2002a). 

White Sands pupfish US SOC 
NM T 

L White Sands area (NMDGF 2002a). 

Greenthroat darter US SOC 
NM T 

CH Lower Pecos River (NMDGF 2002a). 

Pecos gambusia US E 
NM E 

CH Ponds and sinkholes at Bitter Lake NWR (NMDGF 2002a). 

Plains minnow NM S Q Native stock in Canadian and Dry Cimarron drainages.  
Introduced to Pecos River, from which it spread and replaced 
native populations (NMDGF 2002a).   
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Suckermouth minnow NM T CH Upper Pecos River, Lake Sumner (NMDGF 2002a). 

Arkansas River shiner US T 
NM E 

Q Introduced in Pecos River (NMDGF 2002a). 

Rio Grande shiner US SOC CH, D, G Pecos River (NMDGF 2002a). 

Pecos bluntnose shiner US T 
NM T 

CH, D Pecos River (NMDGF 2002a). 

Arkansas River speckled 
chub

US SOC Q Pecos River (NMDGF 2002a). 

Bigscale logperch NM T D Pecos River (NMDGF 2002a). 

Amphibians

Sacramento mountain 
salamander 

US SOC 
NM T 

L Coniferous forests in Capitan Mountains (NMDGF 2002a). 

Reptiles

Sand dune lizard US C 
NM T 

CH, R Shinnery oak sand dunes.  Main threat is from chemically 
treated stabilization of sand dunes (NMDGF 2002a).  Not found 
during surveys at Melrose AFR (Parmenter et al. 1994). 

Western ribbon snake NM T CH Riparian and wetland vegetation types in the Pecos Valley 
(NMDGF 2002a). 

Birds

Brown pelican US E 
NM E 

CH, G Regular, but rare visitor to New Mexico.  Occasionally seen at 
Sumner Lake (NMDGF 2002b) 

Neotropic cormorant NM T CH Rare non-breeding visitor to Lower Pecos River (NMDGF 
2002b). 

Piping plover US T 
NM E 

G Rare migrant to wetland areas in eastern New Mexico (NMDGF 
2002b). 

Mountain plover US SOC 
NM S 

CH, C, D, 
G, L, Q, R 

Short grass prairies, prairie dog towns.  Potential breeding 
habitat is found in Roosevelt County, but in general New 
Mexico is on the edge of the species’ breeding range. Several 
groups of mountain plovers have been observed during spring 
migration on Melrose AFR, but they apparently do not nest 
there (Air Force 1999).  USFWS recently withdrew its proposal 
to list the mountain plover as threatened.  Updated information 
indicated that threats to this species were not significant and 
that the population was stable (USFWS 2003a).   

Black tern US SOC CH, Q Occasional migrant to Bitter Lake NWR (NMDGF 2002a). 
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Interior least tern US E 
NM E 

CH, C, D Only breeding population in New Mexico is at Bitter Lake 
NWR.  Terns forage along playas in refuge area.  Since 1989 the 
number of breeding pairs has ranged from three to seven 
(NMDGF 2002b). 

Bald eagle US T 
NM T 

CH, C, D, 
G, L, Q, R 

Bald eagles are not known to nest under the proposed airspace.  
However, bald eagles do winter along the Pecos River.  One 
winter-roost site is at Sumner Lake, which is just outside of the 
northern boundary of the proposed airspace (Air Force 2001). 

Common black-hawk US SOC 
NM T 

L Cottonwood riparian forest (Ehrlich et al. 1988).  Rare in the 
Pecos Valley (NMDGF 2002b).   

Northern goshawk US SOC 
NM S 

CH, L Rare resident in Capitan Mountains, potential winter visitor to 
Pecos River Valley.  Nests in mature coniferous forest (NMDGF 
2002a). 

Northern aplomado falcon US E 
NM E 

CH, L Once found throughout grasslands of southern New Mexico.  
Declines are attributed to habitat loss as grasslands have been 
converted to shrub-dominated habitats due to livestock grazing.  
Only one nesting pair is known in the state (NMDGF 2002b).  
USFWS is currently drafting an Environmental Assessment for 
the restoration of the aplomado falcon in New Mexico and 
Arizona (USFWS 2003b).        

American peregrine falcon US SOC 
NM T 

CH, C, D, 
G, L, Q, R 

Mountains, canyons, nests on cliffs.  Although federally delisted 
in 1999, the state of New Mexico still considers it a threatened 
species.  Recent declines in productivity are of particular 
concern and the state recommends continued monitoring and 
protection of known nest sites (NMDGF 2002b). 

Arctic peregrine falcon US SOC 
NM T 

CH, C, D, 
G, L, Q, R 

Rare migrant to New Mexico (NMDGF 2002b). 

Lesser prairie-chicken US C 
NM S 

CH, C, D, 
G, Q, R 

Short, mid and tall grass prairies of bluestem grasses, typically 
with a shrubby component of shinnery oak and mesquite 
(USFWS 1998).  Population declines due to habitat loss and 
degradation and drought (Giesen 1998, NMDGF 2002a).  Not 
found during surveys at Melrose AFB in 1993, 1998, or 2003 
(Parmenter et al. 1994; Air Force 1999; personal communication, 
Davis 2003).  There are several state-managed Prairie-Chicken 
Areas in Roosevelt County (Massey 2001). 

Common ground-dove NM E CH Rare visitor to southern New Mexico (NMDGF 2002b). 

Yellow-billed cuckoo US SOC 
NM S 

CH, C, D, 
G, L, Q, R 

Regular, but uncommon breeder in deciduous riparian forest in 
New Mexico (NMDGF 2002a). 
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Mexican spotted owl US T 
NM S 

CH, L Old-growth mixed-conifer forest; historically also used mature 
riparian forests in canyons.  May move to lower elevation 
pinyon-juniper and riparian areas during the winter (Gutiérrez 
et al. 1995).  May occur as a rare visitor to the proposed Capitan 
MOA.  It nests in the Lincoln National Forest and critical habitat 
has been proposed for the Capitan Mountains (USFWS 2004).  
Habitat loss and alteration are its primary conservation threats 

Western burrowing owl US SOC CH, C, D, 
G, L, Q 

Prairies and shrub-steppe habitats; nests in burrows made by 
prairie dogs and other burrowing mammals.  Threats to 
burrowing owls are from habitat loss and decline in associated 
burrowing mammals (Klute et al. 2003).  Known to nest on 
Melrose AFR, although numbers are unknown (personal 
communication, Davis 2003).   

Broad-billed 
hummingbird

NM T CH, C, D, 
G, L, Q, R 

Rare visitor north of Guadalupe Canyon (NMDGF 2002b). 

Southwestern willow 
flycatcher 

US E 
NM E 

G Shrubby riparian areas primarily from the Rio Grande River 
westward; not known to nest in the Pecos River drainage (Sogge 
et al. 2003). 

Loggerhead shrike NM S CH, C, D, 
G, L, Q, R 

Common to uncommon resident in various prairie- and 
desert-scrub habitats (NMDGF 2002a). 

Bell’s vireo US SOC 
NM T 

CH May be found in Lower Pecos River.  Species declines are 
attributed to loss and degradation of shrubby riparian areas 
(NMDGF 2002b). 

Gray vireo NM T G, L, Q Juniper woodlands and chaparral (Ehrlich et al. 1988).  Not 
much is known about this species in New Mexico, although 
recent surveys have found it to be more common than originally 
thought (NMDGF 2002b). 

Baird’s sparrow US SOC 
NM T 

CH, C, D, 
G, L, Q, R 

Winters in grasslands in New Mexico (NMDGF 2002b).  Does 
not form winter flocks (Ehrlich et al. 1988). 

Mammals

Least shrew NM T CH, G, Q, 
R

Rare in mesic grasslands and marshes (NMDGF 2002b). 

Western small-footed 
myotis

NM S CH, G, L Recorded in a variety of habitats, particularly riparian (NMDGF 
2002a).  Aerial pursuer of insects prey (Lincoln National Forest 
1995).  Human disturbance to roosts and hibernacula are 
generally the primary threat to this and all other bat species.   

Yuma myotis bat NM S CH, L Permanent water sources in desert, shrubland, and woodland 
(NMDGF 2002a).  Feeds on water surfaces (Lincoln National 
Forest 1995).  



 New Mexico Training Range Initiative EIS 

Page H-6 Appendix H Special-Status Plant and Animal Species and Scientific Names 

Table H-1.  Special-Status Species Potentially Present within 
the Region of Influence 

(Page 6 of 7) 

Common Name Status1 Counties2 Comments 

Occult little brown myotis 
bat 

NM S L Permanent water sources within a variety of habitats (NMDGF 
2002a).  Feeds on water surfaces (Lincoln National Forest 1995).  

Cave myotis bat NM S CH, L Caves in desert and grassland.  Roost and hibernate in large 
colonies in caves (NMDGF 2002a). 

Long-legged myotis bat NM S CH, L Aerial pursuer of insects prey (Lincoln National Forest 1995). 

Fringed myotis bat NM S CH, L Variety of wooded and shrubby habitats (NMDGF 2002a).  
Gleans insects from vegetation and rocks (Lincoln National 
Forest 1995). 

Long-eared myotis bat NM S CH Coniferous forests, particularly ponderosa pine (NMDGF 
2002a). 

Western red bat US SOC 
NM S 

CH, R Deciduous riparian forest, primarily in western New Mexico 
(NMDGF 2002a). 

Eastern red bat NM S CH, R Cottonwood riparian forest, primarily along the Pecos River.  
Roosts under bark in cottonwoods (NMDGF 2002a). 

Townsend’s big-eared bat US SOC 
NM S 

CH, L Desert scrub, pinyon-juniper and other open woods.  Roost and 
hibernate primarily in caves, but will use abandoned mines 
(Lincoln National Forest 1995, NMDGF 2002a).  Very sensitive 
to human disturbance.     

New Mexico meadow 
jumping mouse 

US SOC 
NM T 

L Rare in riparian areas in western New Mexico; not reported in 
Capitan Mountains (NMDGF 2002a, b). 

Organ Mountains 
Colorado chipmunk 

US SOC 
NM T 

L Coniferous montane forests in Organ Mountains; not reported 
in Capitan Mountains (NMDGF 2002b). 

Peñasco least chipmunk US SOC 
NM E 

L Alpine cirques and forests; not reported in Capitan Mountains 
(NMDGF 2002b). 

Rock squirrel NM S L This New Mexico endemic is known from lava beds in Tularosa 
Basin in southwest Lincoln County; thus, this species is not 
likely to occur in the ROI (NMDGF 2002a). 

Black-tailed prairie dog US SOC 
NM S 

CH, C, D, 
G, L, Q, R 

Prairies, primarily east of the Pecos River.  Population declines 
attributed to habitat loss and modification, chemical control, 
and disease (sylvatic plague).  Prairie dogs have no legal 
protection in New Mexico.  Several colonies are found on 
Melrose AFR and the population appears to be expanding (Rick 
personal communication, Chandler 2003).  However, statewide, 
populations are stable to declining; occupied habitat is 
estimated at 39,000 acres (USFWS 2000).       

Red squirrel NM S L Coniferous forests in Capitan Mountains.  Also known as 
Ruidoso chickaree, this subspecies is endemic to New Mexico 
(NMDGF 2002a). 
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Desert pocket gopher US SOC 
NM S 

CH, L Loose, sandy soils in alluvial plains; not reported in ROI for 
Chavez County (NMDGF 2002a). 

Botta’s pocket gopher NM S L Variety of habitats with suitable soils for tunneling.  Several 
subspecies identified (NMDGF 2002a). 

White-throated wood rat NM S L Found in malpais lava beds in southwest Lincoln County; thus, 
this species is not likely to occur in the ROI (NMDGF 2002a). 

Mexican wood rat NM S L Found in malpais lava beds in southwest Lincoln County; thus, 
this species is not likely to occur in the ROI (NMDGF 2002a). 

Pecos River muskrat US SOC CH, G, L Permanent water courses such as the Pecos River, Bitter Lake 
NWR, and in Lincoln County (NMDGF 2002a).  Little is known 
about this subspecies.   

Red fox NM S CH Rare New Mexico resident found in a variety of habitats 
(NMDGF 2002a). 

Swift fox  US SOC 
NM S 

CH, C, D, 
G, Q, R 

Short and mid grass prairies in eastern New Mexico.  Habitat 
loss due to agricultural development is biggest cause of 
population decline (NMDGF 2002a).   

Ringtail NM S CH, C, L, 
R

Rocky areas, cliffs and canyons in woodland habitats.  Water 
within ½ mile is critical (NMDGF 2002a).  This uncommon 
species is a protected furbearer in New Mexico and may be 
legally trapped (NMDGF 2004) 

Western spotted skunk NM S R Found in a wide range of shrubby habitats (NMDGF 2002a).  
Not a protected furbearer (NMDGF 2004). 

Common hog-nosed 
skunk

NM S CH, L Chihuahuan Desertscrub (NMDGF 2002a).  Not a protected 
furbearer (NMDGF 2004). 

Sandhill white-tailed deer NM S CH, R Endemic subspecies to the sandhill country of eastern New 
Mexico (NMDGF 2002a). 

Notes:  1. Status Codes:  US E = USFWS endangered; US PE = USFWS proposed endangered (proposed rule on 
  record); US T = USFWS threatened; US C = USFWS candidate; US SOC = USFWS species of concern; 
  NM E = New Mexico endangered; NM T = New Mexico threatened; NM S = New Mexico sensitive  
 2. Counties:  CH = Chavez, C = Curry, D = De Baca, G = Guadalupe, L = Lincoln, Q = Quay, R = Roosevelt.  
Sources: NMRPTC 1999, NMDGF 2003, NMNHP 2003, Appendix C. 
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Plants

Agave Agave spp.
Alamo penstemon Penstemon alamosensis 

Alder Alnus spp.
Allthorn Koeberlinia spinosa 

Bigtooth maple Acer grandidentatum 

Black gramma Bouteloua eriopoda 

Blue gramma Bouteloua gracilis 

Blueberry elder Sambucus glauca 

Box elder Acer negundo 

Buckwheat Eriogonum spp.
Buffalograss Buchloe dactyloides 

Bulrush Scirpus acutus 

Catclaw acacia Acacia greggii 

Cattail Typha latifolia 

Cholla Opuntia spp.
Cliffrose Cowania mexicana 

Coneflower Ratibida spp.
Creosotebush Larrea tridentata 

Curly mesquite grass Hilaria belangeri 

Dropseed Sporobolus spp.
Filaree Erodium spp.
Flint Mountains milkvetch  Astragalus siliceus 

Four-wing saltbush Atriplex canescens 

Galleta grass Hilaria jamesii 

Gila groundsel    Packera quarens 

Globemallow Sphaeralcea spp.
Goodding’s onion Allium gooddingii 

Gramma grass Bouteloua spp.
Great sage  Salvia summa 

Hairy tridens Tridens pilosus 
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Hedgehog cacti Echinocereus spp.
Indian ricegrass Achnatherum hymenoides 

Kerr’s milkvetch Astragalus kerrii 

Kuenzler hedgehog cactus Echinocereus fendleri var. kuenzleri 

Lehmann lovegrass Eragrostis lehmanniana 

Lovegrass Eragrostis spp.
Lupine Lupinus spp.
Marble canyon rockcress  Sibara grisea 

Mesquite Prosopis spp.
Narrowleaf cottonwood Populus angustifolia 

New Mexico milkvetch  Astragalus neomexicanus 

Nolina Nolina spp.
One-seed juniper Juniperus monosperma 

Peachleaf willow Salix amygdaloides 

Pecos sunflower Helianthus paradoxus 

Pinyon pine Pinus edulis 

Plains cottonwood Populus deltoids 

Pricklypear cacti Opuntia spp.
Rabbitbrush Chrysothamnus spp.
Red three-awn Aristida longiseta 

Red-osier dogwood Cornus sericea 

Rush Juncus spp.
Russian olive Elaeagnus angustifolia 

Saltcedar Tamarix spp.
Sandhill goosefoot Chenopodium cycloides 

Sedge Carex spp.
Seepwillow Baccharis salicifolia 

Shinnery oak Quercus havardii 

Sierra Blanca cliff daisy Ionactis elegans 

Snakeweed Gutierrezia spp.
Sotol Dasylirion spp.
Tall bitterweed  Hymenoxys brachyactis 
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Tall prairie-gentian Eustoma exaltatum 

Tarbush Flourensia cernua

Threadleaf groundsel Senecio longilobus 

Tobosa Hilaria mutica 

White mountain false-penny-royal Hedeoma pulcherrima 

Whitethorn Acacia neovernicosa 

Willows Salix spp.
Winterfat Ceratoides lanata 

Wright’s marsh thistle Cirsium wrightii 

Yucca Yucca spp.
Insects

Bonita diving beetle Deronectes neomexicana 

Desert viceroy butterfly Limenitis archippus obsolete 

Mescalero Sands June beetle Polyphylla mescalerensis 

Mescalero Sands tiger beetle Cicindela formosa rutilovirescens 

Sacramento Mountains blue butterfly Icaricia icariodes 

Sacramento Mountains silverspot butterfly Speyeria atlantis capitanensis 
Snails

Koster’s springsnail Juturnia kosteri 

Koster’s tryonia Tryonia kosteri 

Pecos assiminea snail  Assiminiea pecos 

Roswell pyrg   Pyrgulopsis roswellensis 

Socorro mountainsnail  Oreohelix neomexicana 
Mussels

Paper pondshell mussel Utterbackia imbecillis 

Texas hornshell Popenaias popei 
Crustaceans

Conchas crayfish  Orconectes daenae 

Noel’s amphipod Gammarus desperatus 
Fishes

Arkansas River shiner Notropis girardi 

Arkansas River speckled chub Macrhybopsis tetranemus 
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Bigscale logperch Percina macrolepida 

Gray redhorse Moxostoma congestum 

Greenthroat darter  Etheostoma lepidum 

Headwater catfish  Ictalurus lupus 

Mexican tetra  Astyanax mexicanus 

Pecos bluntnose shiner  Notropis simus pecosensis 

Pecos gambusia  Gambusia nobilis 

Pecos pupfish Cyprinodon pecosensis 

Plains minnow    Hybognathus placitus 

Rio Grande chub Gila pandora 

Rio Grande shiner Notropis jemezanus 

Rio Grande silvery minnow Hybognathus amarus 

Sonora sucker  Catostomus insignis 

Suckermouth minnow Phenacobius mirabilis 

White Sands pupfish Cyprinodon tularosa 
Amphibians

Sacramento mountain salamander  Aneides hardii 
Reptiles

Desert grassland whiptail Cnemidophorus uniparens 

Desert tortoise Gopherus agassizii 

Great Plains skink Eumeces obsoletus 

Greater earless lizard Cophosaurus texanus 

Many-lined skink Eumeces multivirgatus 

Ornate box turtle Terrapene ornata 

Plains blackhead snake Tattilla nigriceps 

Rattlesnake Crotalus spp.
Sand dune lizard Sceloporus arenicolus 

Six-lined racerunner Cnemidophorus sexlineatus 

Spiny lizard Sceloporus spp.
Texas banded gecko Coleonyx brevis 

Western hognose snake Heterodon nasicus 

Western hooknose snake Gyalopion canum 



 New Mexico Training Range Initiative EIS 

Page H-12 Appendix H Special-Status Plant and Animal Species and Scientific Names 

Table H-2.  Scientific Names of Plant and Wildlife Species 
in This Document 

(Page 5 of 8) 

Common Name Scientific Name 
Western ribbon snake Thamnophis proximus diabolicus 

Whipsnake Masticophis spp.
Whiptail Cnemidophorus spp.
Birds

American peregrine falcon  Falco peregrinus anatum 

Arctic peregrine falcon  Falco peregrinus tundrius 

Ash-throated flycatcher Myiarchus cinerascens 

Baird’s sparrow Ammodramus bairdii

Bald eagle Haliaeetus leucocephalus 

Bell’s vireo  Vireo bellii 

Black duck Anas rubripes 

Black tern Chlidonias niger 

Black-throated sparrow Amphispiza bilineata 

Broad-billed hummingbird Cynanthus latirostris 

Brown pelican Pelecanus occidentalis carolinensis 

Cactus wren Campylorhynchus brunneicapillus 

California least tern Sterna albifrons browni 

Cassin’s sparrow Aimophila cassinii 

Common black-hawk Buteogallus anthracinus 

Common ground-dove  Columbia passerine pallescens 

Curve-billed thrasher Toxostoma curvirostre 

Gray flycatcher Empidonax wrightii 

Gray vireo Vireo vicinator 

Herring gull Larus argentatus 

Interior least tern Sterna antillarum athalassos 

Lark bunting Calamospiza melanocorys 

Lesser prairie-chicken    Tympanuchus pallidicinctus 

Loggerhead shrike  Lanius ludovicianus 

Long-billed curlew Numenius americanus 

Mexican spotted owl  Strix occidentalis lucida 

Mountain plover Charadrius montanus 

Mourning dove Zenaida macroura 
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Table H-2.  Scientific Names of Plant and Wildlife Species 
in This Document 

(Page 6 of 8) 

Common Name Scientific Name 
Neotropic cormorant  Phalacrocorax brasilianus 

Northern aplomado falcon Falco femoralis septentrionalis 

Northern goshawk Accipiter gentilis 

Osprey Pandion haliaetus 

Pinyon jay Gymnorhinus cyanocephalus 

Piping plover Charadrium melodus circumcinctus 

Red-tailed hawk Buteo jamaicensis 

Roadrunner Geococcyx californicus 

Scaled quail Callipepla squamata 

Sooty tern Sterna fuscata 

Southwestern willow flycatcher  Empidonax traillii extimus 

Swainson’s hawk Buteo swainsoni 

Western burrowing owl  Athene cunicularia hypugea 

Western meadowlark Sturnella neglecta

Wild turkey Meleagris gallapavo 

White-necked raven Corvus cryptoleucus 

Wood duck Aix sponsa 

Yellow-billed cuckoo  Coccyzus americanus 
Mammals

Badger Taxidea taxus 

Bighorn sheep Ovis canadensis 

Black bear Ursus americanus 

Black-footed ferret Mustela nigripes 

Black-tailed jackrabbit Lepus californicus 

Black-tailed prairie dog Cynomys ludovicianus 

Botta’s pocket gopher Thomomys bottae 

Cave myotis bat Myotis velifer 

Common hog-nosed skunk  Conepatus mesoleucus 

Cougar Felis concolor 

Coyote Canis latrans 

Desert pocket gopher Geomys arenarius 

Desert pocket mouse Perognathus penicillatus 
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Table H-2.  Scientific Names of Plant and Wildlife Species 
in This Document 

(Page 7 of 8) 

Common Name Scientific Name 
Eastern red bat Lasiurus borealis 

Elk Cervus elaphus 

Fringed myotis bat Myotis thysanodes thysanodes 

Grizzly bear Ursus horribilis 

Hispid pocket mouse Chaetodipus hispidus 

House mouse Mus musculus 

Kangaroo rat Dipodomys spp.
Kit fox Vulpes macrotis 

Least shrew Cryptotis parva 

Long-eared myotis bat  Myotis evotis evotis 

Long-legged myotis bat Myotis volans interior 

Mexican gray wolf Canis lupus baileyi 

Mexican wood rat  Neotoma mexicana atrata 

Mule deer Odocoileus hemionus 

New Mexico meadow jumping mouse  Zapus hudsonius luteus 

Occult little brown myotis bat    Myotis lucifugus occultus 

Organ Mountains Colorado chipmunk Eutamias quadrivittatus australis 

Pecos River muskrat  Ondatra zibethicus ripensis 

Peñasco least chipmunk  Tamias minimus atristriatus 

Pinyon mouse Peromyscus truei 

Plains pocket gopher Geomys bursarius 

Pronghorn antelope Antilocapra americana 

Red fox Vulpes vulpes 

Red squirrel  Tamiasciurus hudsonicus lychnuchus 

Ringtail Bassariscus astutus 

Rock squirrel  Spermophilus variegates tularosae 

Sandhill white-tailed deer Odocoileus virginianus texana 

Southern grasshopper mouse Onychomys torridus 

Spotted ground squirrel Spermophilis spilosoma 

Swift fox Vulpes velox 

Texas antelope squirrel Ammospermophilis interpres 

Thirteen-lined ground squirrel Spermophilis tridecemlineatus 
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Table H-2.  Scientific Names of Plant and Wildlife Species 
in This Document 

(Page 8 of 8) 

Common Name Scientific Name 
Townsend’s big-eared bat Corynorhinus townsendii 

Western red bat Lasiurus blossevillii 

Western small-footed myotis  Myotis ciliolabrum melanorhinus 

Western spotted skunk  Spilogale gracilis 

White-tailed deer Odocoileus virginianus 

White-throated wood rat Neotoma albigula melas 

Wood rat Neotoma spp.
Yuma myotis bat Myotis yumanoensis yumanoensis 
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APPENDIX I SECTION 4(F) ANALYSIS 

1.0 Introduction 

In 1966, the Federal government created a national policy to protect particular recreation, 
wildlife, and historic lands.  The United States Department of Transportation (DOT) Act of 1966 
(Public Law [P.L.] 89-670), (49 United States Code [USC] Subtitle I, Section 303) mandates that a 
special effort be made to preserve the natural beauty of the countryside, public park and 
recreation lands, wildlife and waterfowl refuges, and historic sites when implementing 
transportation projects.  The Secretary of Transportation may approve a transportation program 
or project that uses lands protected under Section 4(f) only if (1) there is not a prudent and 
feasible alternative to using that land, and (2) if the program or project includes all possible 
planning to minimize harm to the affected land from the proposed use.

Section 4(f) applies exclusively to approvals of transportation projects by the DOT, including 
any of its modal agencies such as the Federal Aviation Administration (FAA).  The FAA 
consults with the Department of the Interior on Section 4(f) determinations.  Section 4(f) does 
not apply to approvals by other Federal agencies such as the United States Air Force (Air Force), 
nor to state or local approvals.  Procedural requirements are set forth in Order DOT 5610.1C, 
Attachment 2, paragraph 4.  The FAA also uses as guidance in Section 4(f) analysis the Federal 
Highway Administration (FHWA) and Urban Mass Transportation Administration’s guidance 
defining Constructive Use under 23 CFR 771.135.   

FAA National Policy Order 1050.1E Section 6 provides specific responsibilities for complying 
with and performing a Section 4(f) analysis.  Section 6.1c of this policy order states that 
designation of airspace for military flight operations is exempt from section 4(f).  The National 
Defense Authorization Act for Fiscal Year 1998, Section 1079 provided that “[n]o military flight 
operations (including a military training flight), or designation of airspace for such an 
operation, may be treated as a transportation program or project for purposes of section 303 (c) 
of title 49, United States Code” (P.L. 105-85, November 18, 1997).  However, since the Proposed 
Action of the New Mexico Training Range Initiative (NMTRI) involves movement of an FAA jet 
route (J-74) and does not involve military flight operation, Section 4(f) applies to the land 
beneath the air traffic study area (Figure 1).   

A jet route is a designated “airspace highway” used by commercial pilots for safe travel to 
specific destinations.  Typically, jet routes extend from Flight Level (FL) 180 to FL 450, inclusive.  
They have no specified width; width varies depending on many aeronautical factors (FAA 
Order 7400.2 2000).  Route J-74 is used by commercial airlines to-and-from Dallas-Fort Worth.  
Use of J-74 varies from light to heavy depending on the time of day (see Appendix E).  J-74 
would be relocated to about 17 nautical miles (nm) to the north of its current location and about 
5 to 7 miles north of the expanded Pecos Military Operations Area (MOA)/Air Traffic Control 
Assigned Airspace (ATCAA) complex.  The study area was designated to encompass this 
potential relocation and a buffer area to the north and south.  As depicted on Figure 1, this 
comprises approximately 718,319 acres of land.   
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Figure 1.  Air Traffic Study Area 

2.0 Description of the Draft EIS Proposed Action, 
 Alternative A the Preferred Alternative, and 
 Alternative B 

NMTRI is designed to provide a block of airspace that is adequately sized and properly 
configured to permit comprehensive training opportunities for the 27th Fighter Wing (27 FW), 
the New Mexico Air National Guard (NMANG), and other military pilots.  NMTRI would 
produce an increase in the quality, not the quantity of training flights.  This airspace would 
allow aircrews to train using the full array of offensive and defensive tactics that would be 
required in combat.  The NMTRI proposal does not include any land acquisitions or 
construction projects.    
There are four basic elements to NMTRI: 

Modification of the existing airspace structure 
Creation of a new ATCAA to allow maneuvering between two existing MOAs, 
Authorization for supersonic operations in the training airspace below the current 30,000 
feet mean sea level (MSL) to 10,000 feet MSL (approximately 5,000 feet above ground 
level [AGL]), and 
Extending the use of chaff and flares in new and expanded airspace. 

The Draft EIS Proposed Action and Alternative B included the four basic elements and an air 
traffic area.  Each of these components is depicted on Figure 2.  Refer to Section 2.2.1 of the Draft 
EIS for a complete description of the Proposed Action and Alternative B. 

The Air Force preferred alternative, Alternative A, does not include relocation of J-74 and does 
not require an air traffic area.  Therefore, impacts as a result of Alternative A are not discussed. 
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Figure 2.  New Mexico Training Range Initiative Proposed Action 

3.0 Methodology and Coordination 

The study methodology and coordination with agencies is described below.  Geographic 
Information System overlays were used to identify recreational resources within the study area. 

3.1 Evaluation Criteria 

A significant impact would occur, pursuant to the National Environmental Policy Act (NEPA), 
when an action either involves more than a minimal physical use of a Section 4(f) property or is 
deemed a “constructive use,” substantially impairing the 4(f) property, and mitigation measures 
do not eliminate or reduce the effects of the use below threshold of significance (e.g., by 
replacement in kind of a neighborhood park displaced by an airport).  Substantial impairment 
would occur when impacts to Section 4(f) lands are sufficiently serious that the value of the site 
in terms of its prior significance and enjoyment are substantially reduced or lost.  If there is a 
physical or constructive use, FAA is responsible for complying with Section 4(f) even if the 
impact is considered less than significant for NEPA purposes. 

3.2 Coordination with Agencies and Jurisdictions 

According to FAA National Policy Order 1050.1E Section 6.2, any part of a publicly owned park, 
recreation area, refuge, or historic site is presumes to be significant unless there is a statement of 
insignificance relative to the whole park by the Federal, State, or local official having 
jurisdiction thereof.  Any such statement of insignificance is subject to review by the FAA.  In 
addition, under 6.2b, where Federal lands are administers for multiple uses, the Federal official 
having jurisdiction over the lands shall determine whether the subject lands are in fact being 
used for park, recreation, wildlife, waterfowl, or historic purposes.  National wilderness areas 
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may serve similar purposes and shall be considered subject to section 4(f) unless the controlling 
agency specifically determines that for section 4(f) purposes the lands are not being used. 

Section 6.0, References, of this appendix contains a list of sources and agencies used to provide 
up-to-date information on recreational resources in the study area.  During November 2004, 
specific notices were mailed to agencies and entities responsible for 4(f) resources under the air 
traffic study area.  These notices requested comments on the proposed change in aircraft 
routing.  A copy of these letters appears in Section 6.0 of this appendix.  Further identification of 
4(f) properties to local jurisdictions will be conducted during the formal public hearings for the 
EIS.  The distribution list for the EIS and Section 4(f) is contained in Appendix C of the EIS.  This 
Section 4(f) report will be updated with any comments or issues that may be identified during 
these hearings.  

4.0 Section 4(f) Properties 

Publicly owned lands subject to the provisions of Section 4(f) include public parks, recreation 
areas, and wildlife and waterfowl refuges of national, state, or local significance.  Historic sites 
of national, state, or local significance are also subject to Section 4(f), whether the land is 
publicly or privately owned.  Several Section 4(f) resources were identified in the study area, 
including National and State parks, historic sites, and local community facilities (Table 1).  Local 
high school playing fields are included Table 1 and may be considered a 4(f) resource since 
these areas provide a dual purpose of education and community recreation areas. 

Public lands, such as those managed by the BLM, are generally not considered a 4(f) resource as 
these areas have a multiple use function (i.e., are used for other purposes in addition to 
recreation).  There are no special recreation management areas located under the proposed 
deconfliction study area.  The BLM manages land in this area primarily for grazing purposes 
(personal communication, Happel 2004). 

5.0 Impacts on Section 4(f) Properties 

Section 4(f) properties were analyzed for impact as a result of the Draft EIS Proposed Action or 
Alternative B.  In the main body of the NMTRI EIS, nine resources were reviewed.  Impacts 
from the movement of aircraft off the current J-74 were analyzed under the Proposed Action 
and Alternative B.  Movement of the Jet Route would not be expected to impact 4(f) resources d.  
The flight levels would remain high (FL180 to FL450); noise levels would remain the same; no 
changes in the visual environment or air quality would occur and, therefore, the 4(f) resources 
would not be affected.  Visual Route (VR-100/125) used by military aircraft for training extend 
only to 10,000 feet MSL and is well below the flight levels of the commercial aircraft jet route.  
RR-188 chaff used by military aircraft in VR-100/125 would continue to be dropped below 
10,000 feet MSL (Air Force 2001) and would not be increased.   

Table 2 is an impact summary of those resources that have the potential to affect 4(f) resources. 

5.1 Measures to Minimize Harm 

As the Proposed Action or Alternative B would not affect 4(f) resources, measures to minimize 
harm are not required.  
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Table 1.  Potential Section 4(f) Resources Located Under the Commercial 
Air Traffic Area 

Section 4(f) 
Resource 

Name of Park 
or Historic Site Location Ownership 

Size
(acres) Amenities 

State Park 

Sumner Lake 
State Park,  

16 miles NW of 
Fort Sumner 

Bureau of 
Reclamation, 
leased to state 
of NM 

6,100 Campsites, showers, 
playground, fishing, 
boating, water skiing, 
sailing 

City Park Hundsinger 
Park

Vaughn, NM City of 
Vaughn

3
acres

Playground, basketball 
court

School Vaughn High Vaughn, NM Vaughn 
School District 

NA Football field and 
baseball diamond 

School Vaughn 
Elementary 

Vaughn, NM Vaughn 
School District 

NA Playground 

Pool Vaughn 
Municipal Pool 

Vaughn, NM City of 
Vaughn

NA Pool 

School House 
Municipal 
School (K-12) 

House, NM House School 
District

NA Playground, track 

School House 
Alternative 
High School – 
Learning Center 

House, NM House School 
District

NA none 

City park Village of 
House Park 

House, NM Village of 
House

2  playground 

Other House Rodeo 
Arena

House, NM Village of 
House

3 arena 
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Table 2.  Summary of Impacts to 4(f) Resources 

ACOUSTIC ENVIRONMENT

No change in the acoustic 
environment from subsonic 
operations would be expected 
under the commercial jet route 
for either the Proposed Action or 
Alternative B.  Aircraft flying 
above 30,000 feet AGL do not 
noticeably contribute to ambient 
noise levels on the ground.  
Estimated average noise levels 
under the Pecos MOA complex 
is 43 dB and 51 dB under the 
Restricted Areas (R-5104).  
Average noise levels are all well 
below 55 dB.   

LAND USE AND RECREATION

Under the Proposed Action 
or Alternative B, there would 
be no anticipated change in 
general land use patterns, 
land ownership, land 
management plans, or 
special use areas for lands 
underlying  the jet route 
deconfliction study area.  
Access to land would remain 
unaffected and noise levels 
would remain below 
identified USEPA levels for 
consideration of potential 
consequences.    

AIR QUALITY:  The 
implementation of the 
Proposed Action or 
Alternative B would not 
involve the demolition or 
construction of any 
facilities.  The aircraft 
flights occur above the 
mixing height for 
emissions and would not 
affect air quality of the 
4(f) resources.  Air 
quality within the area is 
currently in attainment 
for federal and state 
standards and no 
elements of the Proposed 
Action or Alternative B 
are anticipated to have 
any affect on these 
standards.

VISUAL RESOURCES:
The implementation of 
the Proposed Action or 
Alternative B would 
not involve the 
demolition or 
construction of any 
facilities that would 
have the potential to 
affect the 4(f) visual 
environment.
Currently, commercial 
and other civilian 
aircraft overlie the 
deconfliction study 
area at altitudes above 
30,000 feet AGL.  
Relocating more civil 
traffic could increase 
the number of aircraft 
flying at an altitude 
above 30,000 feet AGL 
during peak 
commercial air traffic 
times from the current 
approximately 20 per 
hour to approximately 
30 per hour.  This 
increase of commercial 
aircraft is unlikely to be 
visible except by 
contrails.  This will not 
impact the visual 
environment.
Therefore, no impact to 
4(f) resources would 
occur.  
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